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PREFACE. 


The subject of oiifji'uviiig fiom its breadth aiul conipreheusiveness 
is one tliat is applied to many industries, and text-books are 
provided dealing with some of its phases, but it is not within the 
knowkslge of the writer that the impoi’tant branch of the Textile 
Industr 3 ' has been treated in English literature even in an 
elementary mannei'. 

The absence of such a text-book has been felt, and fre(piently 
remarked upon by students of the subject, as well as the highly 
skilled body of dc'sigmn-s whose work forms so important a 
feature in promoting the interests of the manufacture of calico. 

Emboldened by numerous requests in this direction, the author 
hat here ventured to extend the lectures delivered by him on 
Engraving design for Calico at the Royal 'I'cchnical College, 
Glasgow, in the hope tha* this book will prove instructive, not 
only to the artisan directly engaged in the business, but also all 
those who have an influence on the f.'alico trade. As will be 
noticed the technicalities of the subject have been entered into 
rather fully. 

1 have pit .isui'e in expressing my indebtedne.ss to those who 
assisted in preparing some of the illustrations, and to George 
Moulton, Ltd., M.ancbester, who kindly supplied the blocks of the 
principal machines; also to the publishers for their advice and 
consideration. 


Bakehead, 

Gi-asoow, September, 19JS. 


WILLIAM BLACKWOOD. 
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CALICO E NCI RAVI NO. 


CHAPTER 1. 

HISTORICAL INTRODUCTION. 

Definition and Origin of Engraving.— Engraving lias lieen defined as 
the ael. art, or practice of ))rodncing figures or designs on metals, etc., 
by incision, or corrosion, for the purpo.se of suhserpient reproduction 
on })aj)er, cloth, or other material. The word has obtained a con¬ 
ventional meaning, altogether apart from its etymology, and is applied 
to the pigment-bearing jiortions of a cameo plate equally with the 
incised or corroded lines of an intaglio. 

Th(' origin of Engraving has been lost in antiquity. Reference 
is made to it as far hack as the liberation of the .lews from Egyptian 
bondage, when Moses received the command to “ make a plate of 
pure gold, and engrave upon it ; also two Onyx stones, and engrave 
the names of the Children of Israel, according to their birth.” Here 
may be said to be the elements of gem and seal, as well as plate¬ 
engraving. 

In India the ait. seems to have been practised before the Christian 
Era, and in England jirior to the (lonquest many of the military 
accoutrements bore intaglio engraving. In the Museum at Oxford 
there i: a finely engraved gold jewel which belonged to Alfred the 
(Ireat, and the engraving of sepulchre brasses formed an industry of 
no mean importance in the twelfth century. 

Spread of the Art with the Invention of Letterpress Printing. —On 
the invention of printing, other phases of engraving came rapidly 
to the front. The Monks of Old Europe early recognised the potent 
influence of graphic illustration , hence the xylographic method of 
book production of the fourteenth century with its depiction of various 
phases of Omnipotence. The pages of these books generally consisted 
of one engraved block, from which the print was taken by impression. 
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The earliest dated example of this is the picture of St. Christopher, 
bearing an inscription, the English translation being, “Each day tht' 
mind of St. f!hristopher was consecrated.” 

Transition from Wood to Metal. —From wood it was an easy transi¬ 
tion to metal engraving, and about the year 14.52 the process was 
invented by Thominasso Finigucrra, a Florentine goldsmith. The new 
art was eagerly taken up by Botticelli and others, and the first book 
printed in Home, Ptolemy's (leoyraphy, W'as illustrated with Niello 
plat(^-engravings after this fashion. 

Sixteenth Century Engraving. —In the sixteenth century Albrecht 
Uurer appeared, and his great talent eidarged the {)o.ssibilities of the 
Engraver'.s art, and carried it to a degree of perfection, previously 
unknow n, by the discovery of the art. of etching. On close examination, 
however, his work bears evidenc(^ of having all beyi done in one biting, 
clearly proving that the art of stopping-out was not then understood. 
Harmony of effect was thus to a great extent lost., and a somewhat 
harsh unfinished appearance given to an otherwise excellent work. 

Introduction into England.— The stipple effect in engraving was 
the discovery of Agoftino de Mufio, and with the mezzotint process, 
invented in Germany and introduced into England in IGtiO by Prince 
Rupert, grandson of Gharles I., the various methods of engraving may¬ 
be said to be completed, and the way paved to modern principles 
and adaptation. 

In Britain, despite the early influx of w orkers from Frani*, Flanders, 
and Holland, the art never flourished until w ithin the last century ; 
yet during the last twenty years the progress made has certainly 
equalled, if it has not excelled, the best work of the foreign masters, 
and the names of Whistler, Muirhead Bone, and D. Y. Cameron are 
closely associated with the advance made. 

Photography, in conjunction with etching, now holds the field, 
and beautiful results are obtained by the use of the camera .screen, 
to which fuller reference will be made in a later chapter. 

Engraving for Cloth Printing. —An examination of the various 
methods referred to only serves to show their general unsuitability' 
for calico work ; but it is plain that if the same scientific research 
and enterprise had been evinced in calico engraving as has been shown 
in other directions, newer and speedier methods might have resulted 
in connection with engraving as applied to cloth dec'oration. 

It has been said that the birth-place of the art of the western 
world was the Plains of Pamir, and to India we must also look for 
the earliest examples of staining, or printing on cloth. Coming west¬ 
ward it reached Egypt, and Pliny in his Natural History describes a 
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method adopted by the Egyptians. Asia Minor and the Levant also 
early practised the art, v\'hich did not reach Europe till the 
seventeenth century. 

First Printwork in Britain.— In l(i90, the first printworks was 
established near Richmond in Surrey, and in 173H the industry was 
{•ommenced in Scotland, and took firm hold in and around Glasgow. 
Not until 1704 was if inlrodueed into Lancasliire, which has long been 
the chief centre in Great ilritain, and whose ()roduction of printed 
fabrics is unequalled by the combined oufjmt of all other centres in 
the world. 

I’rinted cotton goods at this early stage received the keenest 
oppositi(m from the silk weavers of Spitalfields. but this retardment' 
was, to a large e.xtent, relieved in ItOil, when the burden of protection 
was taken away. 1 

Earliest Methods.-- In those early days the printing of cloth was 
rlone in primitive fashion. Engraved blocks of sycamore wood 'were 
first danl)ed over with a (colour jiad, and then struck on to the cloth. 
'Pile ))arts of the lilock intended to form the inqnession were left in 
relief, tlie surrounding portions being cut away to a depth of fully 
Ji quarter of an inch. In the finer classes of work the j)attern w'a.s 
formed on the wood blocks by means of small pieces of copper, or 
brass, ingeniously shaped to the forms of the design, and driven into 
the l)lock, all intersections being then tilled u]) with felt, or hat as 
it was termi'd, A .se])aratie l)lock was required for each colour. 

The Toby.- An improvemeut was shortly afterwards introduced, 
iiow'cver. in what was called tlu^ I'oby, or flat box, divided into as 
many compartments as there were colours in the pattern, 'I'hc.se 
compartments were connected by mean.“ of tubes with bottles filled 
with the various colours, and by means of a sieve the colours, on 
gentle pressure being applied, were communicated to their respective 
compartments as required. On the surface of the Toby the different 
colour divisions were walled off with pitch. The block to be printed 
was thin applied to the T'oby, and all the different colours at one 
operation transferred to the cloth. 

Flat Press. —In this process the patterns were engraved intaglio 
on flat copper plates up to about 3 feet square. Upon this plate 
the colour was spread, the excess being cleaned off by means of a 
■ doctor,” as in the present machine printing. The colour remaining 
in the engraving was then crushed on to the cloth. 

The Perrotine. —In 1834, a block printing machine was introduced 
and named after the inventor, M. Perrot. The colour-carrying pro¬ 
jecting or raised parts of wood or metal blocks arc pressed again.st 
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the calico, through the agency of springs which imitate the elastic pres¬ 
sure of a workman’s hand. Each block received a coat of colour from 
a woollen surface smeared after every contact with a mechanical brush. 

Cylinder Printing. —In 1783 a machine for cylinder printing was 
introduced by Thomas Bell. All the engraving was executed by 
hand on copper cylinders. The machine did not take the place of 
block printing to the extent at first anticipated, because in 1840. 
fifty-seven years afterwards, statistics show that only 416 machines 
were at work in England, while 7,873 tables for blockwork were still 
in use. 'I'liere were in all 93 firms, from the leading house at Broadoak. 
Accrington, with 320 tables, down to a firm with nine tables at Chad 
wick, near Htockport. In Scotland there were 81 machines and 5.751 
tables in use by 66 firms, ranging from 330 tables at Denovan to five 
tables at Waterside, near Kilmarnock. Ireland had at this time 
seven firms with 19 machines and 584 tables. 

introduction of Mill Engraving Machine. —Previous to the intro¬ 
duction of the Mill engraving machine, the cylinders were engraved 
altogether by hand in the same manner, and with similar tools as 
those used in the ordinary copper plate engravings. Some doubt 
seems to exist as to the exact date when this .system of transferring 
engravings from one surface to another by means of steel roller dies 
was introduced, but the earliest record is that ca)ntained in Ure’s 
DicUunary uj Arts. Maniifcwtiireft, and Mines, whicli gives the inven¬ 
tion as that of Jacob Perkins, of America, and applied to practical 
use l)y Mr. Lockett in the year 1808, although the Frenchmen claim 
the invention as that of Gormet/., of Mullhouse, in 1828. 

Ribbon Rollers. - Prior to the introduction of the Mill engraving 
machine and the present methods of producing rainbow', or ovihre, 
effects, these were obtained by means of the ribbon roller, the invention 
of ,Iohn Mercer, a pioneer in the calico-printing industry, whose name 
is a household one as the inventor of the proce.ss of mercerismg cotton 
cloth. 

The ribbon roller was a wooden cylinder about 6 inches in diameter, 
having the blanks grooved out to a depth of about five-eighths of an 
inch, and run in a colour box like the cylinder. The projections on 
the roller just touching the colours were impressed on the cloth as 
it passfxi over the upper part of the roller. Three cylinders or more 
might be used, each carrying different colours ; the second and third 
overlapj)ed the first, and the colours thus blending produced the 
requisite rainbow or shaded effects. Thi.s method is now, however, 
supersedexi by the present day ombre effects obtained from the copper 
cylinders. 
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Introduction of Pentagraph Engraving Machine. —The earliest 
record to be found of the introduction of this most useful machine 
for calico engraving is by a man named Dewerill in 1834. It was 
some twenty years later before any decided improvement in the 
?nethod.s of engraving took place, but with the.se inventions came 
cheaper metiiods of engraving and the ultimate success of cylinder 
printing. 

Great perfection has now t)een obtained in the construction of 
the Pentagraph (or reducing engraving machine) and its accessories, 
principally by the attention given to it by George Moulton, Ltd., 
of Manchester. 

Difficulties in Calico Printing. —The engraver and j)rinler have 
three difficnilties to contend with :—First, the infinite varieties of 
cloth used in printing ; seciond, the variety of methods in printing ; 
third, obtaining C()ually good results on the various grades of cloths 
by using, with a view to economy, the same engraved cylinders. 

Here enters the (juestion of fpiality and cost of engraving. Mill 
engraving undoubtedly stands first in (piality, and, although more 
expensive in the initial stages, gives the best re.sults in all classes 
of garment printing. Further, the repairing of the rollers for repeat 
orders by utilising the original tools can be ((uickly and cheaply 
executed. 

Hand engraving stands next in quality. Here, the style of design 
is usually of the large repeat description, which would not be economical 
to do by the Pentagraph, and impracticable by the Mill engraving 
mathine. 

Pentagraph engraving takes the third place, the design being 
usually of a smaller character, the repeats of which are scratched 
simultaneously on the cylinders pieviously coated with an acid- 
resisting varnish. 

Process Engraving, which is being rapidly pu.shed to the front, 
is a newer method which, for economy and expedition, is utilised for 
many designs of a pictorial or large floral character. 
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The Three Principal Points in Designing. —While it is not within 
the scope of this treatise to specialize in regard to the art of designing, 
a few hints in connection with the principal points to he observed 
will lead the engraver to more intelligently interpret the design which 
he is about to engrave, by placing himself in harmony with whatever 
conception the designer had in view. ^ 

A designer then should have three principal jfoints before him :— 


1st. The. idea or meamiu/. Ry having a fixed object in view. 

2nd. The praelicahililij of tha< idea. In regard to what will suit 
the market, and sell well. 

3rd. The colour scheme. So that various suitable combinations can 
be made uj) out of the same design. 


The art of designing suitable for calico consists hi exjiressing one¬ 
self within certain limits. For the garment trade the designer is bound 
down to make out the I'epeats to a section of from 14| to Ki inches 
on the perpendicular, although he is sometimes tempted to over-ride 
this boundary in regard to rejieat, and, thc'refore, disappoints salesimm 
when his beautiful conceptions arc‘ place into yiractical working oi'der. 

Geometry, the Basis of all Patterns.— The .simplest of all patterns 
is the strijie, or line. Of lines there are two kinds, the straight and 
the curved, and from these an immense' variety of beautiful geometrical 
jiattcrns can be worked up by the designer, and also by the diemaker, 
when he has a good knowledge of geometry. H is said that this study 
is simple enough for the child, but it is by no means to bedespised 
by the designer whose soul is not above pattern. When practised 
it becomes apjiarent that a vast range of patterns can be built upon 
the simple ruling of straight lines, forming sejuares, oblongs, diamonds, 
triangles, etc. ; also with the curved lines forming segments. The 
friendly way in which these figures unite to form a complex and 
ingenious variety of patterns accounts for the persistent use of such 
units in floor designs, tile work, and window lattice work. 

Thp insistance upon a geometric ba.sis to form design may seem 
like dogmatism, but it must be recognised that all {)atterns for repro- 
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duction by mechanical means must have a geometrical basis, it being 
quite impossible to design without it. 

The various plans of construction upon which stress has been 
laid can be more plainly observed in geometrical than in floral 
patterns, but the one will be found to repeat as geometrically as the 
other, and on precisely the same lines. 

Hints on Drawing.—The importance of being able to draw well 
is the first consideration for floral design, and the best method to 
acquire this art is to begin with simple ornament, and follow on with 
a study of plant form in all its aspects. For example, take a wild 
rose ; the bud, leaf, stem, the thorns, and the full l>)os.som in various 
positions should b(^ carefully and minutely studied. By this means 
the student develops a kjiowledge of plant life which will give liim 
every opportunity ot luiilding up an inteiesting and useful design. 

'File idea being formed and the limitations of the pattern con¬ 
sidered, you then proceed to set out th(' necessary repeat lines, and 
rough out the pattern on tracing paper, sketching in the principal 
masses, or parts, on which the eye rests. This niiglit. be termed the 
■' eye ' of the design. Having got these jxiints ))roportionately spaced, 
the secondary effects, which naturally will be lighter and less important, 
arc now attended to. 

The ])racticabir.ty of the idea will now have taken shape, and if 
the eilcct is not pleasing to the eye, by reason of irregularities, or 
want of proper balance of masses, then the design must be gone care¬ 
fully over, and those blemishes rectified. 

The sketch is then outlined on the back (presuming it is on tracing 
paper) with a delicate pencil line, and carefully " rubbed down ” by 
means of the thumb nail, or small burnisher, on to the paper on whicli 
it is to be coloured. In the ca,se of a coloured surface paper, the 
sketch is usually outlined on the back with sketch white, and tlie 
impression transferred as already explained. 

Superpose Effects.—The colouring is now proceeded with, and at 
this stage everything depends on the particular style for w'hich the 
pattern is intended, and considerable skill is re(iuircd to thoroughly 
understand the requironents of the various markets. If “fall-on” 
or superjtose effects are to be shown for white or tinted ground 
printing— i.e., one colour falling on another to produce a different 
effect, such as red on pink producing a mid effect, red on green 
to produce a chocolate, blue on yellow to produce a green, pink 
on yellow to producie an orange, the designer requires to be careful, 
and use them in a very judicious manner, for the following reason ;— 
On the original design the general effect may be excellent, but should 
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the merchant be desirous of having a varied range of colourings out 
of the same pattern, many of the effects will be muddy and unpleasant 
to the eye. It is, therefore, advisable, before using “ fall-on ” effects 
to any great extent, that the merchant be consulted regarding the 
combinations likely to be adopted. 

The foregoing hints on drawing and colouring in regard to design 
will prove useful to the apprentice who desires to excel in sketch- 
making. 
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C'HAPTER III. 

SKETCHMAKING. 

METHOD OF PROCEDURE FOR GARMENT DESIGNS. 

Definition.—By tliis term is ombraccxl tlic preiraring (jf plans, sketclies, 
and zinc plates for the various styles of engraving. Various tools are 
required for this purpose, details of which arc enumerated under 
sketchmaker’s outfit (see fig. 1). 

No. 1, Steel C(m\)asseft. —From 9 to itufiics long v\ith adjustable 
wing .screw on leg, also at end of sword. They arc used for setting 
out plans or zinc plates. 

No. 2. Spring Dividers. —Ma.de of steel, usually in three sizes ; 
large pair about 9 inches, medium about (i inches, and a smaller pair 
about 3 inches long. They are used for marking off divisions on 
plans, and small divisions on zincs, the spring giving great security 
and correctness for subdivisions. 

No. 3, Case of Spring Bows. —Each of these instruments is about 
2| mohes long. The needle points arc used for fine setting out on 
paper. The pen circlers are also used on paper, and for very fine 
work on zinc. The pencil ci>'clcrs are suitable for paper alone. 

No. 4. Colour Saucers. —Made of glazed earthenware in two sizes 
about 3 and 2 inches in diameter, one-half dozen of each being .sufficient. 
The larger size is used for the more common colours, and the smaller 
one for special colours. 

No. 6 . Sable-hair Brushes arc sometimes called hair pencils. These 
are much preferred to camel hair, and arc imperative for sketching 
owing to their spring, thus retaining a fine point when working. 
Usually a set of three are employed ; the large one for coarse sketches 
and general w'ork, the medium and fine tor the more delicate classes 
of work. 

No. 6. Magnifying Glass. —Used not only for enlarging the part 
to be measured or examined, but principally to concentrate the vision. 
It is also used in conjunction with the one-hundredth part scale for 
measuring the size of fine whites and solids, also for examining fine 
work in all branches of the trade. 

No. 7. Drawing Pins. —For securing papers in required positions. 

No. 8. Draw Point and Burnisher. —A piece of round steel about 
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7 inches long, with tapered point at one end, for ruling lines on zinc 
plates. The other end is flattened and slightly curved for use as a 
burnisher in transferring impressions on zinc plates. 

No. 9. Dividers. —U.sually made of brass, about 9 inches long, 
and used for rough planning out. 



I—Skotchmaker's Outfit—1, Stfol Compasses; 2, Steel Spring Dividers; 3, Case of 
Spring Bows; 4, ('olour Saneor; 5. Salde-iiair Bruslies; 0. Magnifying Glass ; 7, Drawing 
Bins ; a, Draw-|)oint and Burnisher; 9, Dividers ; 10. Ruling Pens ; 11, Parallel Rule ; 
12, Steel Straight Edge ; 13, lOOtli jiart ineli Seale 

No. 10. Ruling Pens with bone handle about 6 inches long. The 
pen inserted in this has a light spring with screw in centre to adjust 
the width of line required. When using this pen the bevel of the 
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straight edge must be next the paper to avoid it being smeared with 
the colour. 

No. 11. Parallel Rule. —Principally for use on paper. They are 
about 9 inches long, the double piece of flat wood having a binder on 
angle towards each end, w'hich allows the one piece to slide parallel 
with the other. 

No. 12. Steel Straight Kdges com))rise a set of throe. The longest 
is 36 inches, medium l.S inches, and a short one 9 inches long, 
varying in width in accordance with the h-ngth, each of them being 
bevelled on one edge for use with ruling [)ens. 

No. 13. The One-hundredth Part Inch Scale is a small brass rule 
usually 21 inches long, and usckI with the aid of the magnifying glass 
to measure fine parts of the design. It is specially divided out t(r 
suit the requireme)|ts of the trade. Mach inch is divided into 10 
sections, and each section into 10 parts, thus dividing the inch into 
100 parts. 'The tenth sections in the centre r.f the scale have all the 
lines markc-d off according to the number of one-hundredth parts 
in each section. This is mostly used for setting dividers to the required 
size, thus keeping the edges free from false marks. One edge has 
2 inches with the number of hundredth j)arts marked off at each 
tenth, without the subdivision of lines, thus facilitating accuracy of 
measurenumt. For >‘xceptionally fine adjustments 2 inches at the 
other edge are marked off in half-hundredths on the same principle. 

Pencils and their Use.- For setting out- (flans on cartridge pa|>er 
it is better to use an H. [tencil, well |)ointed, and when di'awing the 
line at the edg(^ of the steel straight edg(> t-o gradually revolve the 
pencil. This will make the j)oint last much longer. If a great amount 
of sectional ruling is required to be done the pencil should be sharpened 
to a flat, or chisel, point, which will retain its sharpness much longer 
than a round (loint. 

For tracing on white zinc in the opaejue camera, an H.B. pencil 
is generally used, but, should the ()aint be a little soft, this can be 
helped by using a B. j)encil, in order to avoid tearing the surface of 
the paint. , 

Colouring Zinc Plates. —On the white zinc it is always advisable 
to touch complicated parts of the tracing with a wash or tint colour. 
Avoid using colour in an opaque form, as the pencil line is liable to 
be obliterated. Oakes of colour. Id. each, can be obtained, and are 
quite suitable for the purj)ose required. 

When the design is photographed, and the plate engraved, any 
parts requiring a touch of colour must be done with the opaque sub¬ 
stance, as the tint will not show to the same advantage. 
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For washing tints, or opaque colouring on the plates, a camel- 
hair brush should be used. Although it has not the same spring 
as a sable hair, it .suits the purpose for this kind of rough work. 

Cleaning the Brush. —After a brush has been used for colouring, 
it should be washed by shaking it in clean water, and partially dried 
by drawing it across a piece of white, cloth. It .should then be placed 
on a rest .so that the air can ])lay freely around it. Brushes placed 
aside in a wet state soon rot and be(!omo useless, but with a little 
care, as mentioned, they will last for years. 

Circumference of Cylinders. —Tlic design being placed in the sketch- 
maker's hands, it first requires to be arranged in practical repeat- 
form. A paper girth is suj)plicd showing the circumference of the 
cylinder. On this is marked an allowance of J inch for garment designs, 

I 



Fi<^. 2 -(Jarinent Join Square 


and inch for handkerchiefs, as an allowance for turning off the 
old engraving. If the cylinder has not previously been engraved, 
circumference alone is stated. 

. Enlargements. —The question of enlarging the design throe or 
five times is then considered, and, to a great extent, decided by the 
nature of the work. The finer class of engraving, usually of smaller 
repeats, is done by five-enlargement; the coarser designs, usually 
large repeats, by three-enlargement. 

Measuring for Repeats. —Suppose a simple garment design (see 
fig. 2) is received for engraving, no plan or “rough” is necessary. 
The sketchmaker would proceed by ruling a pencil line through the 
design A B as shown, and stretch the spring dividers until they embrace 
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one repeat; then divide across the paper girth, and either close or 
open out to arrange equal divisions of repeats, afterwards transferring 
to the zinc (which has been previously coated with white paint). 
Five sections would now become the repeat on the zinc. 

Opaque Camera. —The opaque camera (see fig. 3), which is fitted 
up in a dark room, is now utilised for enlarging the pattern. 
The design is placed upside down in a frame at the back of the 


cylinder marked A. The 
mirror B, which is placed at 
an angle of t.'i degrees on 
slide (!, receives the image 
projected from the lens, and 
reflects it enlarged on to the 
horizontal table 1J.| 'I’hc 
frame on which the two 
cylinders rest contains the 
incandescent lights and re¬ 
flectors I',, and can be 
moved down to two or u[) 
to six times enlargement by 
turning the wheel F. 'I’hc 
lens (i is then adju.stcd so 
as to sharpen the focus. In 
general, photo negatives are 
taken without the interven¬ 
tion of the mirror, in con¬ 
tradistinction to those made 
by means of the mirror, 
which are called reverse 
negatives The aid of the 
mirror thus gives the reflec¬ 
tion as the design and also 
the advantage oi working 
on a horizontal table. 

Method of Tracing.—The 



sketchmaker now' traces 
with a pencil on the white 


Fig .1—Opaque Camera 


painted zinc the outlines of the reflected design, a section of 
which would appear as showm in fig. 4. For the information of the 


departments followhig, the number of the repeats which cover 
the circumference of the cylinder, as also the step, are marked on 
the top of the zinc, w'hioh is then forwarded to the plate cutter. 
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Sprig Design. — For a sprig design with trail (see fig. 5), a plan 
f)r " rough" is set out on transparent paper with two or more 
repeats ruled out for round and across. On a smaller piece of oil 
])aper the outline of the j)rineipal sprig is traced \vith soft or 

transfer black. An im- 
T ])ression of each repeat is 

then burnished with the 



aid of the finger nail on 
to the plan, and repeated. 
The intermediate object (if 
any) is traced likewise, 
such details as are seldom 
retpiired being left to the 
last. / 

For a sprig design, as 
I'cpresented in (ig. (i. one 
sprig would be drawn from 
1 he design on a small piece 
of trans|)arent )>aper with 
transfer black, and trans¬ 
ferred on the sectional or 
repeat lines of the plan as 
join square. 'I'he plan 
would then be turned 
over, and the reverse posi¬ 
tion balanced between and 
repeated to see that the 
setting was properly 
balanced. 

Any defect can be 
easily rectified by clean¬ 
ing out and readjusting 
the position of the sprig. 
Mach different variety of 


1,’ijr 4 —Diagram .showing a Section ot Kig 2 traccil 
in (l|iai|uc ('aiilcra Enlarged live times 


sprig is traced on the 
zinc in the manner al¬ 


ready described. If several of the same sprigs are retpiired to com¬ 
plete the repeat, one of each variety is traced on the paper in the 
camera to the required enlargement, and then drawn in transfer 
black w'ith the requisite allowances. If reverse positions are 
required, a transfer is taken from the drawings on transparent 
paper. Where details of design have been altered, the plan is 
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i 






Fig. 0.—yprig I’attern, step half and reverse. 
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placed in the camera and lightly traced on the zinc, then adjusted 
in accordance with the design. The location of sprigs is then covered 
over with transfer, or rosin, varnish, and the drawing adjusted and 
burnished, so as to give a distinct impression on the zinc. 

Colour Scheme. —When a design has many colours, a touch of 
liquid paint conforming to each will make the sketchmaker’s work 
more intelligible, an(i greatly assist the plate cutter who follows. 

For all styles of garment designs that are not suitable for photo¬ 
graphy, a similar procedure is carried out. 

Points to be observed. —In connection with sketchmaking there 
are several points which require special care in the initiatory stages 

of apprenticeship. The 
first essential is exacti- 
tiidf, both in “raising" 
squares and also ruling 
re])cat and sectional lines, 
either on paper or zinc 
plates. If this habit is 
w'cll grounded at first it 
becomes second nature, 
and constitutes reliability 
which quickly becomes 
noted with this class of 
workman shi}). This is 
also the foundation for 
securing good joinings in 
the Fentagraph machine, 
which, with certain 
Fis' 7 —I’attorn .showing Diagonal Check which should (fiasscs of work, is imiiCr- 
ho .set out on Flate. ,loin square 

ative. 

For a simple check design, such as illustrated in fig. 7, it is impor¬ 
tant that the joinings of the lines at the repeats, both on the side 
and bottom, should be perfect, otherwise no end of trouble will ensue. 
It is also advisable that such patterns should be set out on the zinc 
for working join scpiare (unless the repent is exceptionally large)— 
i.e., should the repeat on the pattenr show a half step, as in fig. 6, 
it is more economical in the long run to give the two half sketches, 
and repeat the plate as a join square, so as to obviate the many 
difficulties which the pentagrapher would be certain to eircounter 
w ith the half step. 

Shape of Leaves. —Previous to starting a tracing in the opaque 
camera, the design should be studied, and any special feature 







SKETCHMAKING. 


17 


carefully noted, such as form and construction of leaves, as shown 
in fig. 8, w'hich it will be noted have a pecuUar drooping plumpness 
towards the point. In tracmg these in a careless and too pointed a 




Fiu, 8 --Showui”; Fig 0—Showing Fit: H rnUigcd 
Spniiw’ith Phinii> and traced in :i too carcloss 
Leaves. and jiointe ! a maimer 



Fig 10—.Showing Fig S 
enlarged and traced 
eorr(‘ct!y 



Fig 11 —Pattern whore the Law of (irowih 
has not been prtiperly sustained 



Fig 12—Sprig with 
Phiniji Rosettes 


manner, when enlarged (as .shown in fig. 8) the character of the 
design may easily be lost. By reference to fig. 10, the correct 
form will be observixl, and contrast noted. Further, with leaves 
or stems of a trailing nature, the character of a design may be 
marred by failing to sustain the law of growth (as shown in fig. 11). 
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Rosettes. —Again, with rosettes, as shown in fig. 12, the young 
apprentice is very apt to give the wrong set of the ‘‘ lobes ” by trac¬ 
ing them, as shown in fig. 13, and to make the points too open at 



Fif!. 13.—Showius Fig 12 onlargiHl with 
Wrong “ Sot ” of Lobos on Itosotti's 



l''ig 14—Showing Fig 12 (‘nlargod w'ith 
CoiToct Sot " of ljoho.s iin Kosottcs. 


Ill 


•*ih 

I* 




l'’jg. 15.—Sprig liuiit 
up with (.‘heiH* 
I’ointH 


the indents, instead of keeping them on the close side, as shown in 
fig. 14. 'When tracing floral design,s formality and stiffness might to 
he avoided; a sweetness should be given to the 
work by adopting a style of ease with graceful 
flowing lines, ever remembering that although the 
floral design is conventionalised to suit the require¬ 
ments of*the trade, the natural representation must 
not he lost sight of. 

Chene Work. — When building up shapes with 
(iicnc work (see fig. 15), it is always advisable 
to run a lamtinuation of the point right through 
the small solids, and eut up the intersections with a line between, 
as shown in fig. Hi. This gives quite a solid effect without showing 
the harshness which would undoubtedly appear if the shape was out¬ 
lined and grounded, as illustrated in fig. 17. WTien (.!hene points 
require to be tapered off from large solids, it is always well to 
guard against tracing the indents too open, as it leaves the edge of 
the solid too harshly defined, although it may be irregular. 

These are points worthy of consideration and adoption if the 
prettiest and .softest results are desired in the finer class of Chene 
designs. 
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The tracing of tiie points to define the edge of mid effects secured 
by shades of the dark colour falling on the pale, can also be better 
sustained if the sketehmaker avoids having them traced in too pointed 



Sniccd ritrht thu)iij4li 


ii manner (us shown in lig. IS), but runs the point in a little (piicker 
towards the finish, and allows a very sliort line to he, (uit by the plate 
cutter at tlie point, as sliown in tig. 19. 



fi',;. 18 —Showing how Points .should not Fig. 111.—Showing how Points .should 
he traced be traced. 


Cashmere Work. —The name Cashmere was originally given to 
a fine class of fabric made in India from the hair of the Cashmere 
goat. The once much prized Paisley shawls had beautiful illustrations 
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of this peculiar detail work arranged in most of their elaborate pine 
designs, and from them it seems to have been introduced into calico. 
'I'o imitate this class of work correctly (as shown enlarged in fig. 20), 
it would entail too much labour in forming the white veins, and ground- 
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which is a perfect hexagon. Fig. 23 sliows the same form, but as a 
solid with the white vein outstanding. The promiscuous form, as 
illustrated in fig. 24, has, it will be observed, the six-sided figure as 
a base, with five- or seven-sided figures intcrs|)ers(>d to procure the 



ton ciTt'ct 



I'lji 25—l‘ioiuis('m)UH 
Honcycom!), Noliil 
ctTcot 


Fi;' 21) -•Horu'yciiinl) formotl 
tioin lh(‘ St'vcn l*in, with 
paltfin iiituKluctMl 



desired irregularity, from which it is nanuxl the; promiseiious lioncy- 
eoinb. Fig. 2.5, again, shows it as a solid effect. Tliere is another 
form of honeycomb arranged from the well-known seven ))in (as 
shown in fig. 20). Tliis honeycomb is jirine.ipally used lyy the die- 
maker to form small pal terns as shown on the same figure. 



Fig 27.—Ruling Machiiu* for IMatcs 

Ruling Machine (see fig. 27).—This is a simple yet useful machine 
where a series of parallel lines require to be ruled out on the zinc. 
For a design, such as illustrated on fig. 7, the ruling machine would 
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prove an ideal medium for obtaining the exactitude required. Ur 
if it was thought advisable to open out or close the scale of lines, 
a reference would be made to the “ shade scale ” (as shown in fig. 28), 
and the number of lines to the inch fixed accordingly. 

The wheel marked A, which is fixed to the screw, has 90 teeth, 
and moves the trammel ] inch for each turn. A reference to the gear 
table is made, and the required number of teeth set by lifting the 
small clutch B, which is attached to the handle C, and screwing the 
bolt U against the handle. 

The plate is now laid on the table, and the ruling point E set to 
the required angle by moving it along the trammel F to the opposite 
end of the plate. When adjusted, several small tacks are placed 
through the plate for security. It sometimes,occurs that a certain 



Ki)- 2S - not.Tciicr TnWe fn. Kent' of Ek' 20 —Cotting Point 

Shade Linos. Skotchniakcr’s Knl- 

inji .Machine. 

number of lines are required to join at the rej)eat. These divisions 
should be marked and the travel of the n\aehine tried across and the 
bolt 1) adjusted as required. It is sometimes advisable to alter the 
repeat after such lines are ruled, rather than to try to force the machine, 
and thereby give irregular lines. When working the machine it is 
imperative that the handle should always be struck against the bolt 
in a regular and gentle manner, becau.se if struck heavily and lightly 
in a careless fashion irregular spaces are sure to be produced. The 
ruling point should be prepared (as shown in fig. 29), and when drawing 




SKETCHMAKING. 


23 


the tool (always towards you) only a medium depth of line requires 
to be cut, and, as near as possible, to the depth of engraving for plate 
cutting. 


Gear Table for Ruling Machine. 


Nuiiibci of 
lines to 
tllC Illt‘}l. 

No. of teeth on 
wheel for five 
eiilavf'eiuciit 

No. of tet'th on 
wheel for tliree 
eiilarKemeiit. 

Nuiniiei of 
lines to 
the iiieli 

Ko. of teeth on 
wheel for five 
eiilargeim-nt. 

No. of teeth on 
wheel f»‘r three 
enlargement. 

20 

mi 

54 

44 

41 

24 

22 

82 

48 

4(> 

00 

20 

24 

75 

45 

48 

07 

22 

20 

00 

42 

50 

Oi) 

21 

2H 

04 

08 

55 

00 

10 

:u) 

W) 

0(i 

00 

00 

18 

02 

5li • 

00 

05 

28 

10 

04 

50 ♦ 

01 

70 

25 

15 

00 

50 

OO 

75 

24 

14 

08 

47 

28 

80 

22 

10 

40 

45 

27 

85 

21 

12 

42 

40 

25 

flO 

.0 
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Fractions arc oniitti'd in oaleulations 


Settings for Garment Designs. The variety of settings for garment 
designs i.s legion, and for convenience the sketchniaker k<'eps a stock 
of dlheiarit pin settings, or plans, arranged on a reduced .scale, whereby 
the most suitable can be at once sekuded, according to the nature of 
the design. 

■ JoinSqiKire .—The sim])le join scpiare (see fig. 2) is a pattern rejicating 
itself on the same level across. 

Half Step .—A half-step ])attern (see fig. 5) is one which drops 
halt the depth of the repeat. It should be noted that if a pattern 
is designed on square lines, and is turned one-fourth round to make 
it repeat as a half step, the measurement of the repeat is entirely 
different, being thus made equal to 7 inches as against .5 inches on 
the square. 

Half Step mid. Reverse .—If a pattern is arranged with a sprig half 
step and reverse (see fig. 11), the sprig drops half the depth of the* 
repeat, and is then reversed. If the setting is not too close, one sprig 
can be ])laced on the plate and reversed in the machine. If very 
close set, it is advisable to place it right and left on the plate, and 
mark it for working as join square. 

Odd Steps .—There are many varieties of designs which repeat 
better at one-third continuous or back. When continuous (see fig. 30), 
every fourth repeat is square ; when one-third and back, every second 
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repeat is square. The design may be repeated any distance less than 
one-third, but when the repeat is less, care must be exercised, since 

the recurrence of any 
marked or prominent 
feature in the design 
ha.s a greater ten¬ 
dency to .slrii>e. 1'he 
latter defect must 
always be guarded 
against i n p r o- 
miscuous settings, 
because of the mo- 
notonou.s effect pro- 
'ducanl by running in 












-SjHig PattCTn with Trail, 
continiiotl. 


regular lines and 
angles. In fig. 30, 
the de.sign is arranged 
in perfectly regular 
lines, yet no defect 
is noticeable, because 
of the pleasing effect 
•'‘■id variety obtained 
by the “tossing” of 
the sprigs. 

Slop om'-th.i,i Three Sp'ujs on 

Angle. — ftertain de- 












( I 


'ig. 31.—Plan to show Three Positions on 
Angle, Step one-fifth continnous. 






1111 


Fig. 32.~Plan for Four Positions on Angle. 
* Step half. 


signs can best be arranged as three on angle (see fig. .31). This 
repeat, it will be noticed, steps one-fifth on— i.e., the fifth step 
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would be continued, and every sixth section would join square. This 
setting is obtained with five divi.sion8 in the round, and three across. 
The sprigs are equidistant only on the angles, thus showing the acute 
and obtuse angles very pronounced. This arrangement is most suit- 



abl(i for three different sprigs, where one of each is required in the 
sketch. When repeated it shows the foiniatiou of tlie square on 
angle very prominently. 

Fmir on Angle .—Some designs, with 
four sprigs, may be arranged four on 
angle (see fig. 32). This method is 
em})loyed where .small objects arc jilaced 
on the hexagoni.i form around the prin¬ 
cipal sprigs. The arrangement shows the 
formation of the diamond in acute and 


'#*• 

• 4 ? t: 


obtuse angles, or heads alone, as shown in ^ 
fig. 33. ‘.2; 

The acute and obtuse angles can be 34 ,_pattern showing Foif;'* 

avoided if required, and a pattern set Positionn. Step half, 

out with four positions on formal lures 

and half stepped, as shown in fig, 34. Or join square, as in fig. 35. 
Five on Angle (see fig. 36).—The five on angle is very similar to 
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ig. 35.—Pattern showing Four Positions. 

Fig. 36.—Plan ^or 

Five Positions on Angle. 

.loin square. 

Join squares 
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the three (see fig. 31), and where the arrangement is rather close in 
repeat for the pentagraph machine, and the variety of colouring in 
the sprigs of little consequence, it is better to adopt the five—m 
preference to the three—arrangement, as offering an opener set and 
a square joining for the repeat. Fig. 37 shows a pattern arranged 
five on angle, join square. 

Se.veM on Angle .—Mention should ahso he made of the seven on 
angle setting, which is obtained by adjusting the circle pens, or 
dividers, to half the radii required, and de.scribing a circle, then 
j)lacing the point on any part of the circle, making another circle, 
and so on at each intersection (see fig. 38), each unit having seven 
objects (tossed about) in the repeat, half stepped (see fig. 39). Hero 
the repeat may be,arranged in two ways, either with a long repeat 





F'.;. 38—Plan for Seven vSpri^s Fig. 30.—PatU'rn Imilt on l%n 38, Hcven 

on Angle Half slep. sprigH in repeat Half step. 

in the circumference (see double rings in fig. 38), or vice versa (see 
crosses in same figure). 

foui DiamMtd Setting .—In more promiscuous arrangements the 
simplest form is certainly the four setting, sometimes called the 
diamond plan (see fig. 40), owing to the prominent feature being 
the diamond shape, alternately perpendicular and across. Here the 
repeat is obtained from 11 divisions across, and 22 in the round, 
repeat steps one-half. A simple two-colour pattern can be arranged 
from this method of procedure (see fig. 41), having the one colour 
with two sprigs across, and the other colour with two in the circum¬ 
ference. Fig. 42 shows a leaf set out on this four arrangement, join 
square. It can also be turned on angle, thus obviating any formality 
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which the method illustrated in fig. 41 might have a tendency to 
reveal, and at the same time giving greater adaptability to the cir¬ 
cumference of the cylinder. Good arrangements may also be secured 
from this setting for large sprigs with sprays and spots trailing between, 
as in fig. 43. 




I I .j^ 

■ • 

Fiji 40 —Diamond Plan, four scttinj;. 
Half step 


# 

0 0 0 0 



0 0 0 0 


P'ig 41 - niiimimd I’lan l(ir Four Selling 
Two colour, half kIcii. 


Five Setting .—The five, or jientagonal, arrangement is simple (see 
fig. 44) yet very effective for distributing small sprigs around the 
larger one. The repeat here is half stepped, and is obtained with 
14 divisions across, and 10 in the round. 



Six Setting .—In the six arrangement (see fig. 46), which can be 
6fet out with 24 divisions across and 24 divisions in the round, the 
geometrical planning which can be secured is most striking. The 
eye is at once attracted by the hexagonal shape, while inside the 
hexagon four pentagonal shapes are formed, and each of these again 
may be subdivided into three triangles. 
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The floral design is best set out by forming the square according 
to the repeat in the circumference of the cylinder, bisecting this repeat 


O / \ o w 

A ° ill 
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Kili 44.—I‘lun tor Five Setting, .showiii” Fii; 4.') —l^lan for Six Olijects Join square, 
lieiitiiuonal torni. Step hall 







Fig. t6.—Pattern showing the Six Setting. Three objects join square, and reversed under 

on the perpendicular and also on the cross, and repeating the flowers 
on the four intersections. The diamond shape on angle is then formed 
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with the other four positions—i.e., six join square. For economy 
in sketolimaking and zinc cutting, half the repeat can be arranged— 
i.e., three objects (fig. 46). These are reversed in machine to complete 
sketch. 

Again, the six can be worked in harmony with the four-pin half 
step (fig. 47). This also gives a good two-colour arrangement, as, 
for instance, the large shaded object set on the four in one colour, 
and the skeleton, set on the six, in anotlier colour. 



Fiji 47 -INittorn illusiratin}; tho Six and Four Settinj^s, working t(><>;etlior 

, Seven Fiv .—Tlie seven-pin arrangt>ment is the mo.st useful in 
practice, not only for its simplicity of setting, but also from the 
variety of methods of application. It also forms the basis of the 
nine-, eleven-, thirteen-, fifteen-, sixteen-, twenty-two-, and thirty-pin 
settmgs. The method of procedure in setting out is, first, to raise 
a square ; then, with the dividers set half the distance from object 
to object, a circle is described intersecting the lines of the square 
(see fig. 48). The circle is then divided into six equal parts and a 
line drawn through each intersection, thus forming a hexagon. The 
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design is then repeated equidistant in tlie circumference, and half 
stepped in the width, thus securing uniform arrangement of objects. 

It may also be arranged with a series of Ifl divisions across and 
22 divisions in the round, as in fig. 4f>. If unsuitable for the circum- 
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Fig 4^1—Flan showing the Seven Setting 
arranged from Divisions 


ference of the pattern, it may, further, be turned onc-quarter, thus 
giving the long repeat in the circumference and the narrow re])eat across. 

The geometrical formation of this setting is very unique and 
decided. Observe in tig. 4H the .series of circles that intersect all the 






t h\ ^ 

^ W § X 


H’lg .">0 -Pattern (white ground) »et on the Seven Pin. Half step. 

spots, as well as the various angles radiating from the centre between 
the spots, and also the angles occurring between the spots. In this 
way is obtained the seed shape from sections of the circles. Fig. 60 
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shows a white ground pattern, and fig. 51 a blotch ground set on 
the seven-pin arrangement. A further use of this universal setting, 



Fiii 51 —l^attorn (blotch) sot on the Seven I’iii Half steji 

which must m)t be lost .sight of, is its suitaidlity for (rail arrangements, 
as .sliown in figs. 52 and 53. 



Fig. 52 —rattern showing a Close' Trail arranged on the Seven .Setting Join square. 

Nine Setting—The nine-pin arrangement, as before indicated, has 
the seven as its basis. It is repeated, as shown in fig. 54, half stepped. 
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This allows the two spots between the seven to form a diamond shape. 
Finally, the repeat is secured by 15 divisions across and 36 in the 
circumference. 



Flii —Fiiitorn showinp: an Open Trail arnuijicd on llie Seven Sc'tiinjr. .loin Hquare. 


Eleven Selling. —The eleven pin has also the seven ns its basis, 
the distinguishing feature being the four pin between the seven, 
which forms the diamond, around and across (.see fig. 5.5). ]( must 
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Fig. 54—Plan to illuntrate the Nine Setting Fig. 5.").—Plan to illustrate the Ekven 


Half step. 


Setting. .Join square. 


join square, and to find the repeat there are 22 divisions across and 
30 in the circumference. 


3 
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shows a white ground pattern, and fig. 51 a blotch ground set on 
the seven-pin arrangement. A further use of this universal setting, 



Fiii 51 —l^attorn (blotch) sot on the Seven I’iii Half steji 

which must m)t be lost .sight of, is its suitaidlity for (rail arrangements, 
as .sliown in figs. 52 and 53. 



Fig. 52 —rattern showing a Close' Trail arranged on the Seven .Setting Join square. 

Nine Setting—The nine-pin arrangement, as before indicated, has 
the seven as its basis. It is repeated, as shown in fig. 54, half stepped. 
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and the solid spots show on angle the four-diamond plan, already 
deseiibcd in iig. 4(». The cross liatching indicates the third colour, 
and the single rings form the fourth. Third, there is the formal arrange¬ 
ment illustrated in iig. til. as three colour. Here the re])eat is in 
half step.s with Hi divisions across and 32 in the circumference 
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Kiir o't iMtm (o illiistriito the Sixtt'on 
SfttiiiH Half Nlt'p 


Tire.iiliz-liro Setting. -The. twejity-two pin has its base from the 
seven, perpendicular and across (see fig. <)2). the remaining eight 
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Fi,u. fiO 'Plan to illiistrHtf the Sixtcoti Sol- 
four oolotirs .foin stjuare, 


h’lj; ()J -I’luii to iliustnitt' (ho •SixtfHJn 
SotMny:, throo e<ilours H.ilf .ste]). 


pins forming two diamonds between the sevens. It is arranged with 
.30 divisions across and 44 in the circumference, and follows after the 
stylo of the sixteen setting. 
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Thirty Setting. —A useful arrangement is the thirty pin, and one 
seldom used to the extent its utility would warrant (see fig. 63). It 
is produced from 22 divisions across and 44 in the circumference, 
and the step is half. It has the seven as its base, perpendicular and 
across. The two spots between each seven in the round equal four, 
and the six between the sevens across equal twelve, thus completing 
thirty in the .sketch. It will be observed that the well-known four 
forming the diamond can also be arranged ; see large rings in same figure. 

After a study of the foregoing pin arrangements it will be seen 
that they are all based on geometrical principles. The very nomen¬ 
clature implies as mudi. They might, in fact, b(^ termed mere scaffold¬ 
ing for floral designs ; but when once the student has acquired the 
knowledge of these various pin settings, and can arrange flowers 
■' toH,sed ” on these, the formality disappears. 
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Fig (>2.—J'liin tt» iliiistnito the Tw<‘iiiy-twi> Fig 03 —Plan to illustmtt' the Thiity Setting, 
Si'tlirig Half stc]) with the four dianiond ]iin Half steji 


Simple Settings of Sprigs.—For simple settings of flower sprigs 
there are other methods of giving variety without resorting to the 
pin arrangements. A very beatitiful and simple method is the two- 
, and-two row, or French mix {see fig. 64). Here the sprig is half 
stepped, forming two rows ; then rever.sed and repeated similarly 
for two rows. The repeat for the circumference of the cylinder must 
embrace the four rows if the repeat is small, or two rows and reverse 
in machine if the repeat is of a larger nature. 

The same pattern might be arranged with three positions in the 
circumference (fig. 65), and repeated half step in the next row, which 
would give a long repeat in the circumference and a narrow repeat 
across. 
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Again, a choice is afforded by repeating the flower underneath the 
original (fig. 66), and with the further variety of three positions in 
the width, half step. 


^ ^ ^ 

^ 

% 

Kij? ()4 --Pattern .showing the, 'JVo-iiml- 
two Row, or i^'rench Mix 


^ 

Fig h5 —Same l^ittern as Fig 04 arranged 
with Three J^ositions in Ciroumference 
Half siej) 


This chapter has been purposely treated, for the most part, with 
skeleton plans, because the various settings offer particular lines of 

4 

, % 

Fig. 66.—Same Pattern as Figs. 04 and 05 arranged with Three Positions in Width. 

Half step. 


construction ; it is, therefore, worth the sketchmaker’s while to well 
consider the various plans upon which garment designs can be arranged. 
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IV, 

PHOTOGRAPHY AS APPLIED TO CALICO ENGRAVING. 

The Enlarging Camera. —The syteiu of photography suitable for calico- 
engraving purposes reipiircs an enlarging camera (see fig. 07), which 
is used to project an image of the coi)y from the light studio A into 
the dark room B. 

The design is set uj) on a travelling easel C in the light room ; 
the optical arrangement is mounted with convenient adjustments in 
an aperture in the dividing wall 1) bedween tlie light and dark room. 
T’he enlarged image is projected on to another travelling easel B in 



the dark room, on which the zinc for the enlargement is placed, so 
that it can be photographed or track'd if desired. 

Systems of Wet-plate Photography. The older system of wet- 
plate photography had many difficulties, c.specially with the silver 
bath. The newer system of prepared enndsion overcomes these to 
a great extent, and saves a vast amount of time. This method of 
photograjdiy is not required as a {)ermanency, but only as a means 
to an end. Any defects therefrom, such as spots, stains, or slight 
halation, are not reckoned as serious blemishes. 

Setting Out Design.— The, design is “set out" with pencil lines 
to show' the repeat and joinings. It is advisable also to consider 
the nature of the colours, because sometimes a pencil or white line 
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is required between them, as in the case of black and red coming 
together. 

Photography for Pentagraph Work.— For pentagraph work the 
surface of the zinc plate would be prevdously blackened, and cut to 
the required dimensions, | inch of the edge is then turned up all round 
to form a tray for developing (thus disjjeiisiiig with the old system 
of the glass), and ))hotograj)hing dire(d on to the zinc. 

Adjusting the Easel and Lens. —The design is fixed on the board 
of the easel in the light room, and the ground glass on the easel in 
the dark room. 'Pile easel in the dark room is moved bac.kward or 
forward as desired, alihough it is convenient to havm marks on the 
floor of the room for the three and hve enlargement. The lens is 
then adjust(‘d to sharpiai the focus, and the a])erture of the lens fixed 
according to thc^ amoiinf of detail in the design, remembering that, 
as in ordinary phoftigrapliy, the plates are sensitive chiefly to the 
blues and violets ; therefore, if these colours predominate in the 
design, a shorter exposure will be necessary. 

Emulsion.- The next operation, that of flooding the zinc plate in a 
horizontal manner with emulsion, must be jierformed in a ruby light 
only. The. cmiulsion may be drained off into a separate vessel, and it 
is (piite good for after use on work of less im|)ortanee. In about two 
minutes the emulsion will have set. sutticieut f.o allow' the jilate to be 
flooded w iih the sen.sitizer. The ))late is now fixed on a board with four 
tacks, and placed wlu're the ground glass was. The cap is now taken 
oft the lens and replaci'd when sufficient cxposui'c has been given. 'Phe 
plat(‘ is then lifted from thi- board and washed undei' the w'ater tap 
for two or three minutes to take away any grease from the surface. 

De.vclojniig.- 'Phe develo])er must be poured over the plate with 
a ipiick motion to give an equal w'ave. /ny hesitation at. this point 
wid result in a mark across the plate. At the same time, care must 
be taken to sjiill as little as jiossible into the sink, or else the image 
will be thin, nn account of the absence, of free silver washed off by 
the wave, of the devel(-))cr. 

Hock the plate, gently so as to keep the developer flowing to and 
fro. The image will soon appear, faint at first, but gradually grow'in^ 
darker, the black parts showing white and the white parts black. 
When the design appears sufficiently strong, pour developer into 
a seiiaratc bottle for after use, and wash the plate sufficiently under 
the W'ater tap, which is shown by the water flow'ing evenly, without 
leaving grcasy-looking linos. 

Fixing .—Drain the plate a little and get ready for fixing, which 
is done by pouring hyposulphite of soda over it and rocking the plate 
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backward and forward for about 10 minutes. The plate is next washed 
in running water for about 10 minutes, drained, and allow-ed to dry, 
which process can be hastened a little, if required, by the u.se of a 
gentle beat. The repeat lines are tlien ruled out on the zinc and 
joinings rubbed down where essential. 

Photography for Hand Engraving.— This requires to be done in 
a different manner from the method already explained for the penta- 
graph. The repeat lines are drawn with pencil on the design, and 
a white or soft pencil Ihie placed between colours that would show 
equal value in tone on the negative. The ea.sel in the dark room 
is set close to the lens and adjusted to the size reqtiired. while the 
.shadow of the design is focussed on the ground gla.s,s, as already 
explained. 

Instead of the zinc a piece of good flat glass is used, and treated 
in the same manner for all the processes up to tile drying of the glass 
})late. A piece of cartridge j)aper is then cut the size of the glass, 
and spread over with good clean gum and squeegeed down on the 
glass. The glass plate is again dried and a knife run over the surface 
all round near the edges of the glass, a corner lifted up and the paper 
pulled off, which should lift the film quite clean from the glas.s. 
Previous to stripping the film the roller should have been set out, 
and the required part covered with Bates’ f)hoto black. The setting- 
out lines are now traced through the bla(!k, which will .serve as a 
guide when placing the photo on to the surface of the roller. A pitch 
is cut on the photo, and tried on the roller to see that all is in order ; 
the blackened part of the roller is now covered with rosin varnish 
or gum, and the photo, with the film side lowermost, laid on the roller 
according to the pitches and squeegeed all over. When dry, a clean 
sponge is dipped in water and the paper moistened, but not overdone. 
The edge of the paper is raised a little and then pulled off in one sweep. 
The surface of the film is lightly washed with a sponge and w'ater, 
when a clean white film showing all details of the design in various 
tones should be the result. After lying for two or three hours to dry 
it is ready for the hand engraver, who will find that when cutting 
through a photo film the engraving requires to be very .slightly stronger, 
owing to the coating of the black and the film tending to create a 
deception as to the strength of the engraved line. 

On this photo part the Icadhig colour is engraved the required 
strength, and, if thought advisable, all the other eolouns hair lined. 
When completed the film is washed off with caustic soda or paraffin, 
and impressions taken from this part and repeated on the rollers, 
as explained under hand engraving. 
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Chemicals .—The chemicals used for this method of photography 
are simple. 

Em/ulsion .—This is known as Dr. Albert's “ Kos ” emulsion for 
line work. Before using, it must be thoroughly shaken in a partially 
tilled bottle for two or three minutes to redissolve any precipitate 
of bromide of silver which settles at the bottom of the bottle. It is 
also advisable to keej) it in a cool placie, as the emulsion work.s better 
when below (i()“ F. A higli temperature tends to produce fogging. 

Eensitizer .—The A sensitizer is best, and is made up as follows 
One part sensitizer to 10 parts of jnire alcohol. 

Developer .—It is know n as the hydrocpiinone developer ; a con¬ 
centrated solution is madt* u}) as follows : 


A. —Distilled water, , . . . .20 ozs. 

Sulphite of soda, . . 10 ,, 

(Carbonate of pota.sh, . . . , 8 ,, 

B. —Hydnxjuinone, . . . . . 1 ,, 

Distilled water, . . . . , 4 ,, 

(1.-Ammonium broinide, . . . 1 ,. 

Distilled water, . . . , , 4 ,, 


Mix in above order and label bottle “ Stock Solution," It will keep 
several w'eeKS. For use in developing add 3 ozs. of stock solution 
to 20 ozs. of water. All these chemicals must be kept and also worked 
in the dark. 

Lenses.- Practically all lenses are of erpial rapidity if used at 
the same aperture in proportion to their focus, and with the same 
degree of enlargement or reduction— i.e., if we copy the same size 
with any lens, the exposure will be practicully the same if the stop 
is of the same focal value, but note that prisms and colour filters 
make a difference. 

A cheap single len.s may be dear at any price by giving distorted 
photographs. They lack definition towards the edges, and also cause 
irregular movements of the rays of light as they pass through. They . 
may cause two defects :—First, Spherical aberration, arising from 
rays of light passing through different parts of the glass and focussing 
at different points. Second, (lironiatic aberration, which proceeds 
from fhe different rays of which light is compo.sed, as, for instance, 
yellow and blue, being bent to different extents in passing through 
the lens, and, therefore, focussing at different points. 

The single lens with the stop in front produces barrel-shaped 
distortions ; the same lens turned round and the stop placed behind 






42 


CALICO ENGRAVING. 


reverses the distortion. A combination of the two lenses jiroduces 
what is now known as the rapid rectilinear variety (see fig. (i8) with 
a lens before and behind and tlie stop between. This type of lens 
holds its own for all-round photography, and only costs a fraction 
of that of the more recent introduction, which certainly avoids all 
chance of astigmatism, tin- lens being made of crown and flint glass, 
and known as the anastigmatic lens. 

Stops.—'I'he marking of stops with such symbols as F/8 mean.s 
that the stop has a diameter erpial to one-eighth of its equivalent 
focus. If F/8 sto]> I'cquires one minute exposure, F/H will require 
two, F/K) four, F/22 eight-, F/.32 sixteen, F/4.') thirty-two, and so 
on, each smaller stop requiring double the exposure of the precedmg 
one if the same extension of the camera is manjtaincd. 


Camera Extension.- In 

should be noted that the 



lU|)ul Ji(‘(;tilin(‘ur L('ll^ 


altering the extension of the camera it 
exjKisure will increase' as the camera is 
extended, and decrease as it is reduced, if the stoj), subje'ct. light, 

and plate rc'inain the same, but the ex¬ 
posures are not correctly }>roportional to 
the degre(^ of enlai'gcment or reduction. 

Focuis of the lens means the distance 
between the centre of the lens and the 
point where the rays converge. 

Enlarging and Reducing. — In reduc¬ 
ing, to find out what distance the lens 
will be from the <a)py, add one to the 
number of times icduced and multiply by 
the focus of the lens. Thus, to reduce to 
one-fourth, reduction is four times, add one, multiply by focus of 
lens (say 18 inches), distance would thus be 90 inches. 

To know whai Extemion of Camera will he required whm R&luciwj .— 
Divide focus of lens by the number of times of reduction, and add 
one focal length thereto. Example —Focus, 18 inches, reducing to 
one-third, deduction is three times, and the extension of camera 
will be 24 inches. 

When enlarging, reverse the order of these calculations, the longest 
distance being always the camera extension. Always measure distance 
from diaphragm of the lens. 

Copying same Size. —The distance from the copy to the diapliragm 
will be twice the focus of the lens, and tlie extension of the camera 
will also be twice the focus of the lens ; or, if the camera is used direct 
(without mirror box or prism), the distance from copy to ground 
glass will be four times the focus of the lens. 








PHOTOGRAPHY AS APPLIED TO CALICO ENGRAVING. 43 


Artificial Light.—When photography requires to be done under 
conditions irrespective of the varying changes of daylight, artificial 
light can be resorted tp. Electric light is, undoubtedly, the best 



Fi<j 01) —Rcpiotimtion of ]‘fiotograph illustrating various ('oloiir Viiliic.s 


A, Black 

B, R d 

C, i)urk (JrctMi 
1), Dark Bkic. 


E, Yellow. 

V, l*ink 
(t. Stont' 

H, Dark Brown. 


I, Mid Brown 
.T, Liglit Brown. 
K, Dark Mauve 


L, Mid Mauve. 

M, Light -Mauve. 

N, Light Helio. 


in the form of two arc lamps, but if unsuitable to have this, the lime 
light is resorted to by having a cylinder of oxygen and one of hydrogen. 
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from each cylinder a rubber tube is connected to a stand, on whicli 
is fixed a lime burner. 

Colour Filters. —As a rule, these arc dispensed witli for f)hoto- 
graphy used in calico engraving, usually the tone values secured 
from the various colours being sufficient for the purpo.se required 
(see fig. 09). Filters coiisi.st of coloured glass, or othci' transparent 
coloured media which excludes light of the particular colour which 
is to be transparent on the negative, and only j)ermits those rays 
to act on the plate, which are abstmt in the light refleeled from the 
pigments in the picture. Example —Yellow and orange fillers absorb 
^exclude) the violet of the s])cctrum and more or less of the blue- 
green. Red filters absorb the yellow-green, greem, and blue-green. 
Blue filters absorb the yellow-green and green rrys. 

Liquid Filters. - -These consist of glass cells w'ith parallel .sides 
about 5 to 10 mm. apart, and filled with solutions of aniline dyes. 
They are very difficult to work. 

Dry Filters. —These consist of stained films of collodion, or gelatine 
sealed between glass, and are easier to work than licpiid filters, ow ing 
to being more uniform. 



45 


CHAP'rKR V. 

HANDKERCHIEF ENGRAVING. 

(Arranged by Sketchmaker.) 

'J'liK preparation and ari'anging of plans for handkerchief engraving 
are spocdally treated iji this chapter, owing to the greater study and 
nianipulation this class of work re(piires to make it profitable as 
compared with garniAif, designs. Plans or roughs must he done 
in a methodical manner, and are as ne(essary, if successful results 
arc t-o he obtained, as ai'c an architex't's to a builder. 

Definition of a Handkerchief. ■ The (|uestion might be asked, what 
is handkerchief engraving ? To answer briefly, w'c might reply, 
engra\'ing arrangtid for a given area. 

This definition may seem vagtie. but when consideratioi; is given 
to the variety of sf.yles, and all planned and wrought out in a difl'erent 
manner, the definition suffices in a general way. 

There is the single handkerchief (one on the roller); then two. 
three four, six, eight, nine, or even twelve small handkerchiefs (all 
different de.^igns) may sometimes he arranged for engraving on the 
rollei'. 

Some of these may be engraved single hem (edge pattern), others 
double hem, or broad hem, as termed by the merchant. 

The Sarrie, or .lumper, design may also be classed in the hand¬ 
kerchief group. 

When arranging these plans it is customary, for economy and 
also for easy handling, to set out on paper only a quarter of the plan, 
which is done to the size of the engraving required on the roller. It 
is, therefore, necessary to arrange the corners and centres correctly, 
so that when completed on the roller each quarter will appear similar. 

Slash is the term denoting the cros.s-over lines run off the square 
at a slight angle to prevent the printing " doctor ” tearing and 
dipping the engraving. Pentagraph work (axn be slashed in the 
machine from the zinc plate arranged on the square. Hand 
and die sketches require to be slashed (when necessary) by the 
sketchmaker. 
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The amount of .slash riujuired is adjusted from 
a scale (see fig. 7(1) set out on a piece of zinc 
showing gradations of J incli, J inch, and so on in 
i|uarter inches up to 2 inches, i-eckoned at .Id implies 
wide. From the v^anishing point A the distance 
re(pured is taken on the compasses and marked 
lightly. I'he proj)ortion of fh(! ro(|uii'ed slash on 
this distance is then measured with the dividers, 
and transferred to the sketch or zinc plate in 
process of work. 

One Pattern on the Roller (see fig. 71). 
I'snally the required dimensions are given by the 
merchant to tlu' engraver. Init suppose^ we arrange 
a ])lan for a sim])lc handker<hief (see fig. 72) to 
print on cloth at 30 inclies'grey width. 'I'he cloth 
in the jiroeess of bleaching would shrink t-o about 
205 inches -i.r.. will be fully one-tenth narrower. 
The white cloth is then what is termed '■clipped” 



in the process of beaming, thus pulling it out about 1 inch wider for 
the purpose of having it equal in width and giving straight selvedges 









72 -Finished Plan lor Hiindkereliiel, oim* pattern on roller 
Seale one-fonrth 

but allc'wing ,‘f; inch instead of 5 inch as in garments for lurni..f, 
off, this size is next marked off, and lialf the gaw—viz., 1 inch— 
leaving a skeleton of the quarter dimensions. The centre of hand¬ 
kerchief and centre of gaw are marked as sliown on plan to avoid any 
mistakes, owing to further repeat lines being marked on plan. The 
width of border is now taken from the design and ruled off, also a line 
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marked in the centre of border which gives, in this case, comer ball, 
also point for dividing repeat lines into centres of handkerchief. 

When arranging edgings it is an advantage to start the top and 
bottom at the same point, and thus allow the pentagraphor the benefit 
of working the cross borders without turning the plate, and also 
doing both round borders with the same tracing. 

The filling is now arranged by sotting off a line to strike the 
centre of the ball next the borders. Repeat lines are then measurcHl 
out to the centre of the handkerchief. 

Setting Out the Plate. —The sketc;hmaker should arrange the 
j)late for one repeat of border five times larger, making the necessary 
allowances, as already explained ; also a repeat of the filling on the 
back of the plate (for a simple ])atferti like fig, 72) ; this economises 
the zinc. 

Division Lines and Registers.- The divisioif lines on the plan and 
the registers on the plate are now attended to. These arc required 
by the pentagrapher, owing to repeats for round borders and fillings 
of handkerchiefs iiof. coming into eipial divisions with the circum¬ 
ference of the rollers as in the case of garment designs. The division 
lines are (“qual sections of the circumference of the roller nearest to 
the repeat of the border. Registers are the difference between these 
si'ctions and the round rejieats. 

Setting off Corners (“ chase round ").—For planning out a hand¬ 
kerchief of a floral character, the skeleton plan is made out in the 
same manner, but- the setting off for th(‘ corner object is entirely 
different. Fig. 72 is an illustration of a " chase round ' border, so 
named owing to each of the borders turning one-quarter. 

First, an outstanding ])oint is fixed, which ajipears on round and 
cross border near the corner. This point is measured off from the 
edge of the handkerchief in the cross border and applied into the 
round. The difference between this radius and the same point in the 
round is subdivided. The repeat of the pattern is now marked from 
this balance point (round and cross) back into the corner object, 
thus marking off the starting point square at the corner, also giving 
a repeat line upon which the flower will chase round. The repeat 
lines are now divided off into centres of handkerchiefs. 

Lines, according to the repeat of the plan, are then set out on 
a piece of transparent paper, and a rough outline of the flower traced 
in pencil. The paper is then turned over and this same outline traced 
with a soft or transfer black. The rough sketch is now transferred 
to the plan by rubbing with the thumb nail, or burnisher, and repeated 
right round the quarter plan. By this method a dozen or more 
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transfers can be set down, and these are usually sufficient to cover 
the plan. 
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Fir. 74.—“ All ttvcr ” Pattern 


All-over Arrangements.— Some borders of handkerchiefs can be 
profitably arranged to work a.s all overs (see fig. 74). This is equal to 

4 
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planning the pattern as if the work was also to cover the filling, 
but the engraving is placed on for width of border alone, either 
by the pentagrapher dropping diamond points as required, or 
placing the engraving all over, if suitable, and then painting out 
the centre. 


Reverse Corners. —It not infrequently occurs that the designer 
draws only one border for a handkerchief pattern, which rccpiires to 
be arranged on (he plan for reversing into the round border. In 
this case a siin})le method is adopled to hold a thin glass mirror, or 
a })iece of higlily-j)olishcd zinc, at the angle of 45 degrees (thus showing 

the reverse 
b o r d c, r), 

a n d by 
• .1 

^ moving the 
^ m i r r o r 
^ backward 
^ or forward 


D 




# % # ^ 






.a 




best 
a r r a ii g c- 

O w^ ment (am be fixed prior to starting the plan. 

\ . Wh(‘n the corner is decided upon, a pemul line 

should be drawn on to the design against the 
edge of the mirror. 


Single Hem or Edge Patterns (.see fig. 81) 
are so named for small pocket handkerchiefs 
in distinction from double hems. They have 
only one border, and usually about | inch 
selvedge. 

Double Hem (see fig. 75).—These are patterns 
engraved with the border reversed all round 
the handkerchief. When printcxl they are 
hemmed back to back, and rcjircsent duplex 
work ; the one border must, therefore, be a 
Kik in —Double H(^ni as other. A point to be noted for 

all double-hem engraving is the small gaw, 
usually I huh, which is just sufficient when cut through the 
centre to allow for folding in when hemming, and thus show 
no selvedge as in single or edge patterns. Owing to this the cloth 
requires to be clipped very exiict for printing, according to the 
width of engraving. 

Two Patterns on Roller (double hem).—With this arrangement the 
two patterns are engraved in the width, each design occupying the 
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circumference of the roller. Suppose fig. 76 is a plan' for this style, 
say 35| inches wide, |-inch gaw, and 1-inch double hem, roller 18 inches 
in circumference. The sketchmaker raises a square in the centre of 
the paper ; for arranging the half width on each side the simplest 
way i.s to add the ^-inch gaw to the width given, which would make 
it .16 inches. Divide this with compasses into four parts, and throw 
off one section on each side, which gives the centre of each handker¬ 
chief. It is advisable always to k(*ej) the plans slightly within the 
given width (say, J inch), owing to the pentagraph machine always 
inclining to travel wide. Then take the half of the gaw and mark off 
on each side of the centre line, also at cross over line. Half the 
circumforenee is next marked on, and jilan finished as for one 
pattern on the roller.^ 

Wiien arranging the work, the inside half .if the hem mu.st be 
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attended to, and set off in the same manner as explained for the 
single handkerchief. The other half of the hem next the gaw mu.st be 
a reverse in every detail of the inside. 

For the p'ate it is economical (unless the repeat is large and has 
elaborate detail) to engrave both halves of the hem, also to complete 
the full corners, and to extend the engraving into the centre of the 
gaw—f.c., filling the ' lugs,' to use the engravers' vernacular— 
thus allowing the pentagrapher to “ place on ’ the engraving much 
quicker and with less risk of misfit, compared with the supposed 
economy of engraving one-half of the hern, which necessitates a vast 
number of movements by changmg the positions of the plate. If 
fillings were also on the design this might require four sets of divisions 
on the plan, and also on the roller. This would, undoubtedly, lead 
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to complications. It is, therefore, advisable to arrange two sets of 
divisions between the rcpeat.s. 

Three Patterns on Roller (double liem). -Macli design is also 
engraved once in the circumfereiice. The rollers reipure to be wide 
to suit the width of th.e engraving. This style is for small handker¬ 
chiefs, but garment rollers are found quite (ionvenient. 

It. will be noticed in this case tliat two spaews or gaws ar<‘ required 
between the three })atterns. Fig. 77 is representative of a plan 4.5 
inches wide. imdi gaw, .1 inch double hem. and I -5 imdies circumfereiw^e. 

When arranging the plan, a full width must be shown in the centre, 
but detail of setting out one-half will suffice with the usual half width 
for the outside patterns. For setting out the skc'leton lines, the 
simplest way is to add two gaws to the given sjze—J in(4i on to 
the 45 inches—then w ith the eoTiipasses divide into six. Fach of these 



77 —Plan filu'wiiiL' 'I'lirrc on iJollci I>oul)lf iicjn 


sections is representative of a centre. Mark two on each side of tlu' 
centre with the gaws, as shown on jilan, and the circumference treated 
as already explained, and the Finch hem marked on double. Where 
edgings or runners occur on designs inside of hems it is always advisable 
to arrange them at the same rej)eat as the hem, thus obviatiTig a 
double setting and also much exj)ense when engi’aving in the penta- 
graph machine. Again, in this, as in all cases, endeavour to arrange 
two sets of divisions, and complete the hems and full corners on the 
plate. 

Four Patterns on the Roller. —These are arranged with two patterns 
across and two around the circumference, h'or planning out. the 
width is set out as a two on the roller, but remember for the circum¬ 
ference there must be an allowance for two gaws (see tig. 78). 'The 
easiest way is to lialve the given circumference, immig the allowance 
for turning off, and mark this size on each side of the centre square. 
I’he gaws are, therefore, arranged in the centre of the plan, and the 
details for repeats as in other pattern.s. 




l-'i-i 70 —yk« Ictuii IMan Kopresontativc of Six PattorjiH on RoJlor. Double hem. 

Six Pallerns on the Roller.— The width is proceeded with as a 
three on the roller, but the circumference, owing to the two gaws 
being also required, as for four patterns on the roller (see fig. 79). 
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Eight Patterns on the Roller, —Here the arrangement comes in 
different. There must be three gaws or spaces between the four 
handkerchiefs across the roller, and the two gaws for the two hand¬ 
kerchiefs in the circumference. These arc invariably single hems, or 
edge patterns. 

It is usual to take the width pb/s the three gav\s and divide this 
into eight. The radius on the compasses will then give the centre 
of each gaw and the centre of each handkerchief. The plan will show 
two handkerchiefs full width across and one-half at each side (see 
tig. 80), also halt width of each in the circumference. 

Nine Patterns on the Roller.— For this plan the arrangement is 
set out with three ])atterns in the width and in the same manner 
for securing the centres of the handkerchiefs. /-There are also three 
patterns arranged in the eireumferenee, as shown in Hg. 81. 
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The size of the roller is dividtHl into six sections, this radius, wheii 
marked on the plan, will give the centre of the handkerchief and 
gaw for each pattern. I’hcy are also invariably edge ]>atterns. 

Twelve Patterns on the Roller. —This is a laborious arrangement, 
but, fortunately for the CTigraver, is seldom resortwl to. It is employed 
from an economic standpoint for very small sizes, owing to some 
special cutting of prices. It certainly woiks out well in printing, 
notwithstanding the extia labour it involves in engraving and cutting 
and hemming when the goods are finished. 

The sizes of these handkerchiefs must, consequently, be small, 
about 11 inches square, and always have single or edge borders. 
The width of the engraving over all would be about 46 inches wide, 
with |-inch gaws, the circumference of the rollers would be about 
.16 inches. 
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Four patterns are planned in the width, as explained for eight 
patterns, and three patterns for the circumference. There must be 
the skeleton of two full handkerchiefs in the centre, as .shown in fig. 82, 
and the plan so set out as to allow for three gaws in the circumference ; 
tlius the more handkerchiefs that are placed on the roller the 
greater the risk of misfit will be, and should this mishap occur 
on a roller, such as de.scril)od in fig. 82. it is usually found that several 
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are out of register. The result is, consequently, serious, and may 
compel the turning off and re-engraving of the roller. A good safe¬ 
guard for all handkerchief patterns is to procure as many mandrels 
for the machine as there are colours in the pattern, as the rollers 
require to be often out and in the machine, but need never be respindled 
if this plan is adopted. Every chance is thus given to secure a good 
fit, which should be tested in all cases by the hand engraver after 


56 


CALICO ENGRAVING. 


the rollers arc etched, and previous to more labour being expeiided 
on them. 

Further, security of fit is obtained by the pentagrapher making 
a (!ross in the centre of a gaw, and testing tliis every time the roller 
is replaced in the macliine. 

The circumference on which handkcrchi(^fs are engraved varies 
from sizes much less in circumference than an ordinary garment, 
say, about 1I J inches in circumference up to 40 incdies in circumference. 
These small bores are smaller than universal size, and giv(^ trouble 
to the printer, ft is, therefore, usual to engrave' the same patterns 
twice on the roller 23 inches in cinmmference, and thus allow the 
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universal bore to be used in the case of electro rollers, and large 
bores with solid copper. 

It is evident that in connection with handkerchief engraving 
there is great scope for ingenuity of thought and plannhig, not only 
for sketchmaking, but also in pentagraphing by arranging levers and 
brackets to secure as many sketches as possible from the same tracing. 

Sarrie Patterns, or ]umpers,” as they are known in the trade 
from the method of printing in a machine specially built for the purpose. 
—With the ordinary printing machine all the rollers composing the 
pattern must be of the same circumference, but with the “ Sarrie ” 
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the rollers are of different ciniumferenees, but must be a multiple 
of each other. This class of work might be termed lialf a handkerchief 
and half a garment, rsually there are two colours. Tlie " header 



Vij. h:\ from J’liotiMl (’loth showinj; Section of Sarric, or “Jumj/cr,” I'attiTn. 

Two colours = ftnir r(»ll«*rs. 

rollers are 36 inches in circumference, on which the " header,” or large 
border, is engraved across the roller, and the “ dada,” or narrow 
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border, engiaved around the roller up to the width of the “ header ” 
and also inch beyond, to ensure the “dada” of the filling rollers 
linking exact with that of the "dada” on tlic "lieader” rollers, as 
shown in lig. S.'t, 

The " header " must be engraved twice across the roller, and the 
one border " chased " from the other. Between tlie borders is a gaw, 
or cutting space, of 2 inches, in viliich n^sjiect it partly resembles 
the handkerchief cOiaraeter. The engraving must on no account be 
“ .slashed,” because, owing to the roller dro()ping jiarallcl out of and 
into position in tlie machine, the engraving must be parallel also. 
If continuous lines run across the roller, small " bridges ” or whites are 
placed at intervals in lieu of the slash, thus preventing tlu^ "doctor” 
from tearing the lines. , 

The tilling rollers are IS inches in circumference, and on these 
cylinders are also engraved the'" dada " com|)l^telv round the rollers, 
on the same ))rin(U])le as for an ordinary garmcTit. If the design was 
suitable these tilling rollers could also be printed as for an ordinary 
double-border garment. 

In printing, any multiple of the tilling roller can he run off before 
the " header " roller is allowed to drop in once. 

Usually the " header " is dropped in to give a border across the 
piece every H feet, which is afterwards divided oiuthe space between 
the " header." d'liese prints are used as loose costumes by the natives 
of Africa. 
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CHAPTER VI. 

ZINC OR PLATE CUTTING. 

I'ms may be described as tool making for tlu^ ))ontagraph machines. 

Plate Cutters’ Table. —After the sketchmaker lias accomplished 
his part, the zinc is forwarded to the plate cutter, who fixes it with 
a few I iiK^h ginip ^aeks on the toji of the turntable (see fig. 84), 



Kig 84 IMutc Cuftci's Turnt.i))lc 

which is most useful for swinging it round to facilitate the engraving, or 
an iron rod with a tapered end is carried down to the floor, and rests 
in a socket. The rod is further supported beneath the bench, and 
at the top four arms spread out, on which is fixed the small table 
16 inches square. To suit larger plates two tables, 24 and .10 inches 
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S()uare, have a dee]) beading which telescope on the top of the small 
table, and are thus made rigid for engraving upon. 

In practising the art of plat(‘ cutting tlie apprentice ought to 
learn in the tirst place how to hold his graver (see fig. 149). It is 
imperative he should begin with the single point, holding it S(iuare 
so that an e()Ui)l \' shai)ed line is engra\ ed. If the gra^'er Is held 
off (he .S(|uare, a line will he cut after this manner, ~\ - This hint 
ixHjuires s])ecial attention when using two-point gravers, otherwise 
one of the teeth will be deeper (lian (he other, and give trouble in 
tracing to the |)en(agra])her. Again, when engraving a quick (uirve 
he will do well to gently turn tlie table while going round the shape 
to avoi<l any " jerks '' on the line. Apart from the pentagrajfiier 
taking longer to trace a badly engraved zinc, the transference to 
the roller always leaves marks of these detwAs, and the work is, eon- 
se(juently, not so perfect as when the engraving is done in a smooth 
and even manner. 

Previous to starting (he engraving tiie instruction sheet is con- 



A B 


I'm sr> —A, 'Pen ground ())ai't vtch) -- 50 Imps tti inch tm roller; 15, ’rwenty m'oumi 
(Mmrlp ptch) - 100 lines to incli on rollpr 

suited, the grounds noted, allowances and indents given in accordanct^ 
with the style of design and the particular class of engraving desired. 
This is a most im])ortant point for study, and one which has much 
to do with the .success or otherwise of the engraving when the rollers 
come to be printed. 

Grounds (see fig. Hii) are a series of parallel lines engraved on the 
angle, thus resisting better the action of the doctor ; this also prevents 
“ stripping ’’ when printing. The lines which form the ground are 
engraved for the .solid parts of the de.sign in order to better retain 
the colour, and thereby prevent undue flushing during the process 
of printing. 

They are engraved, according to various scales, as explained for 
the different styles of engraving. Part eteh and fine grounds are 
accomplished in the pentagraph machine or on dies. The other method 
is done with a ruling mill in the ruling machine, as explained in 
(.’hapter XX. 
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Allowances (see fig. 89).—I’hese are small spaces between colours to 
prevent one edge overlapping on the other, whicli may give a different 
tone of colour to the edge, and constitute a defecff on the print. The 
amount required is regulated in accordance with the enlargement on 
the plate and also the nature of tlie engraving, as detailed on the tables 
in connection witli tliis clia[)ter. 



H(; -Indciil > .ii 'I’hit'C I'jil.ii-ocinrnl Fil: ST—Shouin'j; SiurU .Slia)n-s “ Sa\f<l ” 

Indents.—This is an opening running into a .solid shape, such as a 
.serrated leaf, as shown on lig. .8(). It requires to be large enough when 
pT'inted to slusu a vein of white sufficient to give })oint to the shape. 
It also must be regulated in size, as explained in tables which follow. 



Fig. 88—Traced from Fattrrii. 


Saves. —When small shapes arc surrounded by colour, and in order 
to prevent them being obscured or toned w ith the surrounding colour, 
they are w'hat is termed '' saved for,” as illustrated in tig. 87 ; it i.s 
protected by an allowance or space all round. 

Two-colour Pattern. —Fig. 88 is a representation of a two-colour 
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pattern for ordinary print on white ground work. It is enlarged 
three dtiinos, and traced direct in the opacpie camera on to the zinc. 
In this case the plate cutter requires to allow' four-hundredths on 
till outside shapes (ecpial to two-hundredths on each side), gauging 
this amount with the eye while cutting within the drawn line. He 
next proceeds to mark off the allowance (No. Ilf, two-point graver) 
between the colours, and also cuts the two-point (six graver) at the 
j)arts retpiired for the part etch. 

Fig. SO represents it ready for the pcntagra])h machine. 

It will he obscrv(>d that the indents and allowances in the various 
enlargements do not graduate in relation to the enlargements. This 



8U—Sh(>win<i Kn^ruvin;; liniHlKMl by Plate rultcr. 


is based on practical working- that is, when the engraving on the zme 
is transferred to the roller the same amount of “ swell " naturally 
takes })la(!e in the process of etching. 

A scale for fine garments at thre(‘ enlargement and scales for fine, 
as well as ordinary, at two and a half enlargement are omitled. They 
are seldom used, owing to their being almo.st impracticable, and, 
further, the pentagrapher reepiires to trace much slower than when 
done on a larger scale. 

'J’he range of grounds, indents, and allowances for handkerchief 
work should commence with the coarse scale used for garments, and 
get coarser as the work is required stronger. 
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Tables showing the (jKounhs and Allowances for 
Various Styles of Work. 
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Turkey-red Discharges.—Tlie large allowance between the colours 
for this class of engraving is a aamnled for by the necessity of requiring 
a small sj)aee (or line of ground) to show on the cloth between the 
colours when printed. At live enlargement it may be to 
for indents, and betv\een the (a)hmrs. At three enlargement, about 
for indents and between the colonrs. 

Single and Two-point Cutting.—In small [)arts, as shown at point 
marked A. fig. Hi), single line formation of the sha[)e only is requircii 
for the fine ground, but with the larger piec s of colour, as marked B 
on same figure, which requires half or part etch, it is desirable to 
engrave a two-point' line, thus giving security for clean edges from 
the pentagraph grounding. If single line engraving is adopted as 
describc'd, the pentagrajiher requiies to e.xereise greater care, other¬ 
wise ragged edges will ap)>ear on the engraved roller. 

The two-point cutting is \aried according to the nature of the 
work and the enlargement of fhe design on the zinc. No. (i is used 
for fine garment work, and No. 8 for ordinary work, but no opener 
than a No. 9 should be employed, even for very coarse work, as it 
shows the outline too “ teethy ” when etched. 

Measuring.—Any small whites, solid.s, spots, or rings are measured 
with the hundrexith-part .“i^ale and the aid of the magnifying glass. 
The size measured is multiplied by the enlargement of the de.sign on 
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the zine ; the allowance, according in the class of work, is added 
for whites and deducted foi’ solids. 

Suppose a solid s|>ot was measured on the design as (for 
five enlargement) ; this figure is multijdicd by 5. making 35. Five- 
hundredths are then dedneted for allowance, and the spot diilled 
on the zinc with the No. lo hit, making for the full diameter 
of the circle. 

Drill Bits.—'I'hesc usally range from Nos. 4 |.o 3(1. which is e(pial 
to iiN, up to in diameter when circled. 'I'hey are graded in half 



I'l'j !M) Dull Hit's dllil Stati'l 


hundndths for each l)it, arranged on a stand (sec fig. 30), and used 
as follow s : - 

The centre of the circle is lii'st lightly marked on the zinc with 
a centre punch, the " hit is then fixed in tlie drill, placing the centre 



of “ hit on the centre of the circle, and the how (.see fig. 91) moved 
backward and forward to give a rotatory motion. 

Rings.— For ])in work small ring punches are used up to li),, to 
meet the drill hits. They graduate down to the smallest circle possible 
to trace in the pentagraph machine (see tig. 92). The zinc is laid 
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on a large smooth iron plate to give solidity when striking the punches 
with the hammer. Care must be exercised when working ring punches 
to have the centre.s cleaned out frequently witli the aid of a single 
point graver, and touched on an oil-pad, otherwise the cavity inside 
the ring will get choked with paint from the zinc, and burst the 
edges of the ring. 
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Filling In. —Parts in any design of a flowing or trailing nature, 
and somewhat parallel in width (see fig. 93), can be tilled up with 
lines in relation to the groriids used for other parts of the same colour, 
thus saving a great amount of time for grounding in the pentagraph 



Fig. 93 —tallowing Parts “ filled,” or 
“split up, ' with Lines to save 
Grourdmg. 



Fig 94 —Round Line.s filled 
with “ Zig.” 
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Fig. 05 —Traverse 
Point 


machine. It should be noted that it is advisable to “ fill in ’’ these 
parts rather finer than the grounds used, as they do not strip so readily 
as ordinary grounds during the process of etching. Cross-over lines are 
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“ filled in ” after the same manner, but require to be chiselled or 
milled when engraving is completed on the roller. 

Zlgs. —Straight lines in the circumference of the roller, and when 
broken up with objects, can, with advantage, be filled with a “ zig ” 
on the plate (sec fig. 94). The ziging leaves a “ knurl,” or roughness, 
in the bottom of the line, and prevents the colour from stripping in 
the process of printing. 

This method can only be done with lines from >ip to yV); in 
width at five enlargement, and ,,jo up to at three enlargement, 
and is only advantageous when well broken up with sprigs. When 
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Fig tU) —Pluto Cuttci’s scalos for Five Enlargement. 


large stretches arc on the design it is quicker to split or fill the lines 
in the usual method, and mill them afterwards. 

Traverse Points. —For marking off large allowances or spaces 
beyond the scope of the graver, traverse points are useful (sec fig. 9,5). 
These usually range from i,*;,,, and are graded in hundredth parts 
up to 25. When drawing the line they must be held square, otherwise 
unequal divisions will be the result. 

Scales. —The scale represented in fig. 96 is from a cloth impression 
off a roller. The engraving was done from a plate enlarged five 
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times, and reduced in the pentagrapli machine. Fig. 97 is a similAr 
scale for three enlargement on the plate. 'I'hcy are u.seful to the 


Fm. 97.—Plate Cutter’s Scales for Three 'Flnlarcrnmenf. 
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sketclimaker and plate eutter as guides in deciding the size of small 
wliites and .solids on the do,sign, but they should only be referred to 
in a general v\ay, beoau.se the various grounds to suit the particular 
class of design require different allowances, as shoun in tables. 

Gravers, Single Point. - Only one grade need be used, as no matter 
whether a line is cut with a sharp or a flat graver, it can only be the 
same when transferred on to the roller with the scratch of the diamond 
point, therefore the only consideration is. what is the best single- 
point gravel' to use for j)late oiitting ' No. 4 is found to suit admirably, 
this b(hng a good medium between a sharper graver, which would, 
undoubtedly, incline the pentagrapher's tracing point to stick in the 
line, and a flattei- graver which would conduce to slips when tracing, 
owing to the engraved line being too shallow. i 

Gravers, Two Point (see tig. !IS). - They range, from No. 2, the 
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teeth being ineb a])art. uj) to No. lit, the teeth of which is 
apart, getting opener and deeper in the teeth as the numbers advance. 
These two points are called ])entagraj)h gravers, owing to the higher 
numbers being used alone in this department. No. 2 is the flnest, 
that can be used in a practical manner. Finer than this might be 
engraved on the (date, but the }ientagrapher could not make a satis¬ 
factory tracing on the roller. Even with a No. 2 great care requires 
to be exercised, as it is most important to have elea)i smooth cutting 
by observing that the graver is held in the proper manner. It is 
also requisite to have an equal depth of teeth. 

Gradation of Lines. —When a fine gradation of lines is re<iuired, 
say, from a No. 2 two-])oint down to a single Imc (.see fig. 98), it is 
better to have the three lines next the finest two-point engraved 
single. The pentagrapher can trace A once, B twice, and 0 three 
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limes, thus securing a nice gradation. This also avoids showing 
a sudden contrast from the two point on to the single line. 

'I'wo-point gravers in relation to the , Jo part scale, also the number 
of lines each give.s to the inch (fraction.s being omitted). 
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various widths of lines, also the ground plates with which they har¬ 
monise (as near as )iossihle), and the number of lines jier inch on roller. 
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sketclimaker and plate eutter as guides in deciding the size of small 
wliites and .solids on the do,sign, but they should only be referred to 
in a general v\ay, beoau.se the various grounds to suit the particular 
class of design require different allowances, as shoun in tables. 

Gravers, Single Point. - Only one grade need be used, as no matter 
whether a line is cut with a sharp or a flat graver, it can only be the 
same when transferred on to the roller with the scratch of the diamond 
point, therefore the only consideration is. what is the best single- 
point gravel' to use for j)late oiitting ' No. 4 is found to suit admirably, 
this b(hng a good medium between a sharper graver, which would, 
undoubtedly, incline the pentagrapher's tracing point to stick in the 
line, and a flattei- graver which would conduce to slips when tracing, 
owing to the engraved line being too shallow. i 

Gravers, Two Point (see tig. !IS). - They range, from No. 2, the 
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teeth being ineb a])art. uj) to No. lit, the teeth of which is 
apart, getting opener and deeper in the teeth as the numbers advance. 
These two points are called ])entagraj)h gravers, owing to the higher 
numbers being used alone in this department. No. 2 is the flnest, 
that can be used in a practical manner. Finer than this might be 
engraved on the (date, but the }ientagrapher could not make a satis¬ 
factory tracing on the roller. Even with a No. 2 great care requires 
to be exercised, as it is most important to have elea)i smooth cutting 
by observing that the graver is held in the proper manner. It is 
also requisite to have an equal depth of teeth. 

Gradation of Lines. —When a fine gradation of lines is re<iuired, 
say, from a No. 2 two-])oint down to a single Imc (.see fig. 98), it is 
better to have the three lines next the finest two-point engraved 
single. The pentagrapher can trace A once, B twice, and 0 three 
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Paste Printing. —The engraving for this style requires a special 
large allowance, mainly owing to the great depth of engraving and 
consequent extra swell in the process of etching, although there is 
less “ flush ” when printing than in the ordinary work. 

Chintz Designs. —These arc white grounds, and usually have four 
colours—yellow, red, pink, and olive. The red invariably gives the 
principal formation of the rose heads, or the pine .shapes, which are 
a characteristic of this style. The fine parts of the red arc allowed 
to fall on. A good medium red can be obtained with line shades of 
the red falling on the .solid pink. A chocolate effect is also got with 
the red falling on olive, and a good orange tint by the pink falling 
on the yellow. The grounds for this class of engraving are the same 
as ordinary print on »'ork. 



Two Pinks. —In the class of handkerchief work known in the 
trade as two pinks (but really red and pink), all the line j)art8 of the 
red should not only be allowed to fall on the pink, but it is preferable 
to engrave line on line for the larger parts—j.e.. no saving, and using 
the same lines for both colours. 

Photo Work. —De.signs that are photographed direct on to the 
zinc plate must get a larger allowance off all outeide shape.s when 
engraving, but between the colours they get the same allowances as 
designs traced in the opaque camera. This is owing to the recognised 
system of the .sketchmaker tracing on the colour, whereas the photo¬ 
graph gives the full and true edge of the colour. 
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Penta-die Plates. —Plate cutting for penta-die work requires all the 
allow'ances to be about one-third less than for ordmary pentagraph 
plates. There is less swell when etching steel than copper, and the 
work is invariably of a finer nature. Por j)enta-die traverse work 
the ground requires to be very accurately set out on the plate by 
the skctchmaker. and similar on each repeat (see fig. 99). The cross 
divi.sions A If on eacli side of the figure, and repeating with the design, 
are required for clamming purposes. The diemaker punches a pin 
as marked at each line ; this assists the sectional repeat to link per¬ 
fectly into each of these “ snags " when raising the mill. 
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(CHAPTER VJl. 

PENTAGRAPH ENGRAVING. 

CRADLE MACHINE. 

(RighU Princijile.) 

Construction and Working of the Machine.- 'I'he ])ciitagiaph maoliine 
was introduced hy a* Frenchman named Deaerill in 18:!4. Since 
then various inijirovenu'nts have been jdaeed on the market and 
named after their inw'utor.s—ra/.. (iarside. Shield. Righy. etc. The 
working of all these inacl)ines is somew hat similar, but undoubtedly 
tile Rigby system is the most modern, and it will be suflieicnt to 
deseribe the construction and working of this machine, as shown 
on tig. H)0. 

I’lie pentagrajih. or pantograjih, is an instrument used to reduce, 
enlarge, or cojiy, aiaairding to the requirements of the work in which 
it is employed. In calico engraving it is adaiited for reducing designs 
in repeats. 

It is well understood and admitted that where line detail exists 
in any design, the best method of [udcedure is to begin with an enlarge¬ 
ment, and then reduce to the size reipiired. The pentagraph machine 
is an ideal medium for this purjio.se. and might be ajitly termed the 
reducing engraving machine. 

The details of the design aie first enlarged on the zinc plate, as 
cx}>huned under sketchmaking and photography. 

The plate cutter then engraves this zinc or tool as detailed in 
plate cutting, and the engraving is thereafter tran.sferred from the 
plate to the roller in reduced form by means of the pentagraph machine 
in a manner not possible by any other hand method. 

The frame of the machine is made of strong east iron (see A A, fig. * 
lOlt), spreading well out towards the floor, which imparts steadiness, 
and is bound together by the triangular support B under the cradle ft, 
which gives support towards the centre. The iron frames 1) I) towards 
the top, on which the lever rail rests, also give support and furnish 
the requiied steadiness when working. 

This machine only admits of reducing five times, with power for 
slight adjustment, as explained later. 
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the tracer carriage .T runs. The triangular rod, it should be noted, 
is of a peculiar construction. Two of the edges are flat, to give smooth 
running for the wlieels of tlie carriage, and one edge is V shaped, 
which prevents side ])lay and keei)s the carriag(' in ])osition. 

For the motion in the circumference (see fig. 101. B) there is the 
cradle (’, fig. 100, which is five times larger than tlie discs K on which 
the ends of the roller rests. Tlie face of the discs are fih'-cut to prevent, 
the roller from .slipping when in motion ; thus any movement on the 
surface of the cradle conveys the engraving simultaneously uith the 
roller, but only one-fifth as far. If a line is traced on the plate at 
the angle of 45 degrees the large' wheel F would rotate at the same 
ratio as the movement made on the cradle ('. 

'I'he spindle L, oik which tlie discs are placed (and on which the 
balance arms M are also fixed), is carried out on eai h side beyond 



Fiji. 101.— A shoMM'wliu’iriii iictiun fur crussoi i r: I! shows iTiliu ini' .ifOdii for i irciiriilcTcnro 


the frame of the machine, and rests between a single and double 
pulley which rotates in a box, N. fixed in the frame of the machine. 

The machine i*epi’esented in fig. BO) is known as the double bar 
—i.e., it has one bar or rail under the roller and one on the to)). Levers 
can be set on each bar. if desired, and thus two repeats or sketches 
may be engraved on the roller with each tracing. The toil bar O 
is made to work conjointly with the bottom bar P by a short rod ^ 
connecting the two. A long rod from the bottom bar connects with 
the treadle Q which, when treaded, brings the levers into action 
from the touch bar R. 

Adjusting the Equilibrium or Balance of the Machine.— When 
various circumferences and weights of rollers are placed in the machine 
it is important that they .should be balanced to the centre of the 
cradle, and the ball arms M, which are fixed on each end of the disc 
spindle, are used for this purpose. One of these balls (loft side of 
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machine) (^an be raiKcd or lowered, and the arms turned a little to 
the right or left, ,so as to adjust the, gravity of the carriage rail in the 
centre of the (U'adle. 

Adjusting the Mandrel. At one end of the mandrel (which rums 
through the rollei’) is a button .screw at the lcft-ha,nd side, this must 
be adjusterl very exactly to lie in the box S. If too tight it will cause 
a drag when tracing, and if l,oo slack it will cause .side (day. 

Adjusting the Travel of the Machine. —TTie cradle is movable, 
and can be raised a little to meet the ti'avel of a repeat on a jilate 
which has been made out, too small by the sketclimaker, or lowered 
a little should the repeat be too largo. This is accomplished by 
turning the I'od whkth has a worm screw inside a tapered block U, 
on which the cradle re.sts. It will, however, •be obvious that the 
adjusting powers here are limited, and only abotit { inch on 
the circumference of the rolhu’ above or bPlow normal can be 
obtained. 

Packing the Plate. —To get, over a difficulty on some occasions 
this procedures is adopG'd. Tlu^ cradle, when at its limit, may still 
be showing the repeat a little long at the joinings. A j)icce of wood, 
the width of the ])late and 4 or .t inches aewoss, is tapered down from 
a I imdi to a, fine edge, and plaewd beneath the ])lat.e, which allows 
this [)ortion to be (a)ntracted at a (juicker ratio, and thu.s meets the 
joining corrci-tly, Inskxid of the wotxl several ])ieces of zinc oi' (card¬ 
board may be placed beneath the plate, the tirst being pushed furthest 
down and the other (ucees k‘ss. with a view' to tajxw off, and not show 
any sudden or noticeabh' distortion of the .sha|)es. The side joinings 
.soimdimes require a small piece of zinc slijqicd la'iieath the jilatc 
at different points to assist atiy continuous liiu^ to join })erfectly. 
This may be recpiired owing to irrt^gularities on the surface of the 
cradle, or some })arts not ))roperly joined on the plate. 

Slashing the Engraving. —This is rerpiired when straight lines 
run across the roller (see fig. 70), .so that the printer's doctor ” 
will not catch the line all at oiu'c and tear the edges away, thus 
giving a smearexi jirinting. Before this appliance was introduced 
and j)atented about 1H8H, the sketchmaker was compelled to slash 
the work on the plate, which entailed extra labour, also on plate 
cutting where the rcvers(! half of sketches had also to be engraved. 

The amount of slash is always (‘alculated on .‘16 inches, and is 
obtained as follows —On each of the tracer arms the .screws V 
are moved in opposite dir(H;tions to half the amount of slash required, 
thus screwing the arms of the scjuare, so that when the tracer carriage 
is moved across the roller there is a motion of the roller in the 
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circumference vvliicli gives the sl<a.sh. When setting tiic levers across 
the roller they also follow this slash or angle line. 

For a pattern eoim)osecl prinoijjally of cross lines 2.'. inches is 
considered a maximum, for ordinary work U inches is sufficient; 
but for doublc-luun haudk(‘rehiefs it is not advisable to go iiiort' than 
1 inch, because the greater the slash for this class of work it becomes 
more difficult when hemming to get the one-half of the hem to fold 
correctly to the other. 

Reversing the Engraving on the Roiler.- All engraving is e.xeeuted 
on the roller rever.se from the design, so that when printed it appears 
as the design. There are occasions when the engraving has to he 
reversed by the pentagrapher- i.c.. when the sketchinaker has reversed 
the tracing or ))hoto,work on the plate or to complete the reverse 
half o1 a sketdi. 'Phis reverse motion is obtained in a very simjile 
manner, viz.. Ijy letting the driving band loose at the bottom of the 
tracker carriage and clipping it at the top. thus reversing the motion of 
the lever rails. 

Reversing Travei of Top Bar from that of Bottom Bar.— There 
is a short rod with two pulleys between the to]) and bottom bar. 
T’he bottom jndley is turned half round, which reverses the short 
band, and thus reverses the motion of the bar. 

Changing the Tracer Arms.-- When the cradle machine is working 
narrow co|)per, say up to 41 inches wide (as shown on fig. 100), it 
will be observed that the bush of the tracer arms is fixed outside 
the discs. To convert or change these arms to suit long cop])er occupies 
about three-(juarters of an hour, and is done as follows : — 

Before ])laeing the longer roller in tlie machine, the two bauds 
connected to the small wheel F are loos('ned and the tracing band 
taken off and rolled u|). Ne.xt. the two balance arms M are removed, 
the)' the screws at the arms of carriage rail and disc s})indles are 
loosened and the disc sj)indle L lifted out, the tracer arms H removed, 
I)lacing the right-hand part f)ver to the left and the left to the right 
(without turning them lound). The discs iire next })laccd on, and the 
spindle placed back into the machine (taking care to ])lace the groove 
in the proper i)osition). Place in carriage rail and fix it temporarily 
until the arms are divided off equally on each side from centre 
of spindle, then tighten them up and place on the tracing bands.’ 
Notice that the bush of the firms are now turned well in (see fig, 102), 
thus allowing the discs to be moved well out to the frame of the 
machine. The pulleys of the tracer arms arc still in the same position, 
w'hich admits of the .same tracing band being utilised. Recently 
there has been introduced a newer style of arms which obviates all 
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this labour, the discs alone requiring to bo turned, while the arms 
of the machine are always in position for long or short copper. An 
example of this machine, which can also be worked at three or five 
diminutions, is .sliown on fig. 116. 

Sfenfering Allowance.—It is customary in wide or split cloths, 
that are stcntered or pulled out to about the grey width after 
printing, for the mei'chant to request that the })rint .should appear 
like tlu' original design on tlu^ finished goods. In that, case the engraver 
resorts to nhat is termed •“ stentering allowance.'' The plates are 
])repared in the usual manner for garments, but the, pentagraphcr, 



Fig 102.—'Praccr Arms iirraiigtHi foi Witlf' Ktillcr.s 


before eommeneing his work, takes out the small wheel F (fig. 100) 
and inserts a pulley 1, or smaller in eircumferimce as desired, 
which eoutraets tl)e engraving the required amount across the 
roller. 

In giving stentering allow anec judgment requires to be exercised, 
otherwise the engraving on the finished impre.s.sion will have a very 
contracted appearance, and fail to possess the fulnes.s so much desired. 
In the ease of the fine home trade designs it is better to allow or 

and thus strike a ha}>py medium. For extra coarse; work, printing 
oil a low (piality of cloth, and where the engravers’ impressions are 
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not used by the merchant for the sale of goods, an eighth is some¬ 
times required in order to show the finished print like the original 
design. 

In connection with handkerchief work the following simple method 
is adopted by the skctc^hmaker w'hen stentering allowance is requested. 
Suppose the engraving was reijuired for two designs across the roller 
at 40 inches wide, the plan or " rough ’ would be arranged to work 
out at 44 inches— i.e., one-tenth wider. 'Flic plates or tools would 
also be made out according to the plafT, and instructions marked 
to allow one-tenth in the macdiine. The ])cntagrapher would insert 
the tenth contracting ))ullcy, and thus jilacc the engraving on the 
roller at 40 inches wide. 

Squaring the Plata.-- This is a ])oint, the imjxutance of which is 
apt to be overlooked. If the sketchmaker has been eaivdess in raising 
his s(|uare it will givc'further trouble at this stage if the joinings of 
tlie pattern are close. On the wood ei’adle of the macliiiui there runs 
across and around the centre a Hat ))ieee of brass indented tiiish with 
the surface. 'I'he plate is set out with lines in the centre forming 
a square. 'I’he ])entagra.jiher uses th(‘S(^ lines by setting the plate to 
con-i'spoTid with the tines on the brass, and clips the plate with a steel 
band and clamt) (.see X, fig. lOO), then tests the square by running the 
tracing point, along the lines around and across. When correctly 
adjusted a few tacks are jilaced through the plate to give increased 
security. 

Setting the Levers. —According <o the number of repeats across 
the roller .so are lever.s reipiired with diamond points inserted in the 
holder. The pentagrapher or setter notes that the. tir,st diamond 
point is tived at a convenient place on the lever rachet, then rests 
one arm of the lever on the V (narrow) rail, and the other arm on the 
pivot of a chair which is placed on the ' chair " rail. The lever is 
then moved along to the starting point near the right-hand end of the 
roller, and there fixed to the. rail; while placing the foot on the treadle 
(see tig. too, Q) he traces a small cross, thus -1 (sec tig. 11)3, A), with 
the tracing point at the right-hand side of the repeat tine on the plate, 
which is accordingly transferuxi to the roller. The tracer carriage 
is then movcxl to the left-hand joining of the repeat, a small cross 
made in a similar manner (see B in same figure). This lever is then 
“ corked up "— i.e., a small piece of cork is placed underneath the 
screw which rests on the touch bar, thus placing the lever out of 
action, and prevents the diamond point from traihng on the sqrface 
of the roller. Lever No. 2 is .set in a similar manner, only the diamond 
point requires to be adjusted to the .second cross already made on 
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the roller, he then moves the tracer carriage across and makes another 
small cross and “ corks up " lever No. 2. In this and subsequent 
levers set across the roller the diamond j)oint will require to be adjusted 
“ out or in ” with the diamond key. also Ihe lever “ tapped ’’ right 
or left until the (toss catches exactly on the cross already mode. 
Lever No. .‘S is then set. and so on light across the roller. 

The levers are next adjusted l)y placing three ply of zinc on the 
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top of the screw, which is attached to the treadle support under th(^ 
side of the machine. All diamond ]>oints are now placed on to the 
roller and zinc taken out. and sci’ews tightened at the back of the 
levers which rest on tlu^ “ touch '' bar. 

Levers for the toi) bar (if required) are set in a simitar manner. 


Weighing the Levers.- To get 
the diamond ])oint.s must, scratch 
important item is obtaijied by wha 



eq\ial strength of engraving all 
the roller uniformly. This all- 
is termed “ weighing the levers,” 



U)5. • A, Diamond ; li. di.unoad 
chips .set into lioldcrs and ground to tC 
point 


and is perfonned by placing a piece of load, shaped as shown in 
fig. 104, usually about 2,( ozs. in weight. I’he hole in the centre is 
placed over the diamond point, and the weight on the arm of the 
lever adju.sted so as to balance, this method can only be adopted 
for bottom levers. For top and side levers a spring balance is hooked 
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on the lever near the diamond point, and the weight adjusted to 
register ozs. 

Before starting to trace, all the setting cro,sses are painted out 
and pitches arranged so as to be clear of any engraving (if possible) 
to be traced through them. When extremely close work requires 
to be placed on the roller it is a good plan to set the levers on a “ spare " 
roller, and thus have a perfectly clean surface on which the engraving 
is to be done. 

Diamond Points.—These are chips of diamonds that are too small 
for practical use in the jeweller’s art. They are soldered with spelter 
into a .small socket, and ground to a conical point (see fig. 105). There 
are various grades on the market, but the most suitat)le for engraving 
purposes are the Brazilian, usually sold from (is. 6d. to 7s. eacdi. 

New diamond points sonietimes give trouble in working from 
various causes. • 

1st. Cutting too keen, and, therefore, the engraving .show.s heavier 
in the sketches traced by these points. Usually the difficulty is over¬ 
come by marking them and giving the lever less weight. 

2nd. Dumh Points .—So ternuKl from the engraving appearing 
not quite so shaiply cut through the varnish. Some of these points 
may etch all right, while others require to be marked and a little 
more weight added to the 'e\ er. 

.‘Ird. Ciiipplng .—If the |)entagra])her gives too severe a blow on 
the roller to mark a centre for pitches the point runs the risk of being 
chipped or broken. These, points must be removed, and, if not too 
much sliatti'red, they can be reground by the niakcT, and serve as 
good as new. 

Levers, Close Set.—For the cradle pentagraph machine there arc 
two kinds of levers, close and wide set. The more modern is the 
close set (sec tig. Ititi), and arc used on the narrow V rail. One of 
ihe ''tongs" spreads well out, while the other ‘‘tong’’ rests on a 
pivot on the top of a narrow chair (see fig. lOtl), which is movable 
along the rail and tightened at the desired place by the thumb screw 
in the centre ; the levers thus “ bosom ” into each other, hence they 
can be set at a distance of | inch apart. 

Levers, Wide Set.—These are adapted for back and front rail 
machines (see fig. 107), and are more suitable for handkerchief work. 
The chair is broader, and has a double pivot (see fjg. 107, C) on which 
the lever rests. These chairs depend alone on their width to give 
steadiness to the lever, and are fixed on a broad flat rail, but, to 
occupy as little space as pos,sible, the chairs “ bosom ’’ into each other. 
The levers can be set as close as IJ inches when desired. 
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Fig 107 —A, Lover, wide set, which can be adapted for top or bottom rail; 11, lever, wide 
set, for bottom rail only ; (’, lever chair (wide set) 
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Overloading the Bars.—By arranging the close-set levers f hich 
apart there would be about 46 set across a roller 116 inches long— 
i.e.. leaving the customary margin of 1 inch at each emd of roller 
on which the discs rest, and, say. about 66 level's set across a roller 
.')() inches long. Owing to the great weight of all these levers it would 
be (juite im]>ra(dicable for working, and would cause a di'ag when 
tracing, which would give anything but. good engraving. Judgment 
requires to be exercised here, and the ]ioi7it considered before }7re- 
paring the tools, it it would not be more economical to engrave such 
a design by the mill, or ])lace on tv\'o rc|)eats on the zinc plate, and 
thus allow tile pentagra|)lier to dispense with the closer set by using 
only about 23 levers for tlie narrow roller and some 3:i for the 
wide one. • 

Method of Procedure for Pitching.—Aftei' ihe levers have been 
set and adinst(>d the operator places a centre at a coiu’cjiient j)art 
of the [)late, and t(!rms tliis Ihe “ register. " Bhicing the tracing 
p{>iiit on this centre and holding it in position with the ball weight 
on top, he then turns the roller round and adjusts the pitching point 
W, tig. 1(10, to the first division line on the end of the roller, then 
tightens the screw on the disc at the left-hand side of the machine, 
which fixes it to the spindle on the body of the machine. Any move¬ 
ment now of the tracer an,is around the cradle of the machine moves 
the roller. After tracing this sketch, the disc screw is loosened, the 
tracing point again jilaced on the register, the roller turned round, 
and the pitching point fixed to the second division line, and so on 
with each sketch around the roller. 

If lex'ers have been .set top and bottom, or baiik and front, two 
.sketches are accoi'dingly engraved at one tracing, but should the 
[lattern be an odd number of rejieats in ihe circumference of the 
rollei, say, seven repeats, t.hree tracings would complete .six sketches, 
ihe top levers would be dropped out of action and the odd sketch 
completed with another tracing. Before tracing the last double 
sketch it is nfcce.ssary to try the joinings to see that they repeat per¬ 
fectly ; if not, they can be adju.sted a little so as to avoid all the 
difference showing itself on the last sketch. 

It must be understood that there is a roller for every colour, except 
when a superpose or fall-on effect is obtained from the same roller, 
which is fully explained under hand engraving. 

Tracing.—f)n the tracer carriage, as mentioned under J in fig. 100, 
there are fixed the tracing and grounding points. The steel tracing 
point (see fig. 108, A) is fixed in a double wing-shaped holder, and 
held with the thumb and first finger of each hand when doing all 
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kinds of tracing. Previous to starting the tracing, the plate is rubbed 
over with chalk or flour, which fills up the engraving. As tracing 
proceeds, the chalk or flour i.s cleaned out of the engraved lines, which 
enablo.s the operator to see when all the engraving is completed. This 
not only prevents any parts being omitted, but also prevents any 
line being traced twice. 

The operator, while sitting on the stool (see fig. 100, W), places 
the point into the engraved line on the plate, and simultaneously 
places his foot on the treadle, thus putting the diamond points into 
action on the roller. At the end of the line he lifts his foot thus 
allowing the points to drop clear of the surface' of the roller. 



Kij; I US. 

A, 'rracin<j[ point 
H, (Jronndinfj cliisol. 


Fig 109 

A, Ground plate for “ cradle" pentajrraph 

B, Ground plate foi " flat " penta^q-aph 


Ground Plates (see tig. 109, A).—These are made of heavy zinc 
with parallel lines ruled on an angle and of various scales of lines 
from No. 8, which is equal to 40 lines to the inch when engraved 
on the roller. They rise in units (and are numbered accordingly) 
up b) .‘12 for very tine grounds, being equal to 160 lines to the mch 
on the roller. 

Tliey are employed in the cradle and flat pentagraph machines 
for the purpose of obtaining “ soUds ” or “ shades,” and thus give 
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uniformity of lines. The cradle plates are 9 inches broad by 32 inches 
long, and laid on the surface of the cradle at the right-hand side of the 
engraved plate. They are moved along the cradle and fixed with a 
clamp at the de.sired places. 

For tracing " grounds ’ on the roller—*.e., parallel lines to cover 
solid spaces—the chisel-,shaj)ed grounding point is used (see B, fig. 108). 
This is inserted into a small brass arm and fixed to the tracer carriage 
to the right of the tracing point, and held with the right, hand. The 
chisel is placed into the line of the ground plate lying around the 
cradle. The tracing point is held with the left liand, and used as 
a guide only on the engraved ])late for tlie start and finisli of the, 
ground line. 

Tlie importance, of tracing must not be ovei’looked, because, unless 
it is skilfully aeconi])lished, the engraving, wlien etched, w ill a])])ear 
“ ragged,” and ea\ise ftn immense amount of labour in dressing up 



Fiji I -Mothod of Tracing Taporod Fig. 111 —Traol^g^ for Two Etchings 

JWits 


by hand to make it passable. 'I’he tracing point is pushed along 
the engraved line by the operator, and from the point of starting 
his foot must be placed on the treadle, hut be released simultaneously 
with the finir.h of the line. In grounding he must start and .stop 
slightly short of the outline. 

When tracing tapered points the best results are obtained by 
tracing the short line first (see fig. 110), and finishing with the long 
line. If the reverse way be done it is sure to leave a mark where 
the sh.ort line stops. 

For small rings or pins it is desirable to trace them twice, once 
round in one direction and then in the other. There is some art in 
tracing small rings to give a round shape. The operator must consjider 
he is tracing a circle, and give the swing accordingly. 
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The apprentice, when beginning to trace, must proceed slowly, 
and, apart from learning to keep the tracing point properly sharpened, 
he must not j)ress it into the engraved line ; otherwise he will cause 
“ ruts ’ which will give trouble when going through the engraving 
for the next repeat. 

The tracing ))oint must not be loo sharp, which will readily stick 
in the engraved line, nor too flat, which is liable to cause slips, and 
create labour in going over the width of the roller to ])aint away these 
false marks ; otherwise they would be etched, which would involve 
a greater amount of labour for the hand engraver in ()lugging 
them up. 

Grounds and the Order of using Same.—When various scales of 
grounds are marked for the same roller, it f(»llows, when all arc to 
be completed on the pentagraph machine, that the coarsest must be 
used first and partly etched befoi-e the tinei ))arls are i)laced on. 



Kit! 112 —ft)!'Three Klehmkrs 


Fig. Si!) is a representation of aji ordinary garment pattern, as explained 
in j)late cutting. ’^I’he large solids would be grounded with a No. 12 
ground {)late, whicOi is e([ual to (10 lines to the inch when transferrcil 
to the roller. The ojierator would proceed to place this ground alone 
on evi'ry sketch around th(> roller (see tig. Ill, A), which is then taken 
out of the machine, and ))art etched to about one-third solid, leaving 
two-thirds space between ea(di line. The rolhu- is now' returned to the 
mac^hine, and all tine parts of solids placed on with a 24 ground, equal 
to 120 lines to the inch on the roller. Outlines are also traced-on 
every sketch (see B, same figure). Engraving being now complete, 
the roller is taken out of the machine and the mandrel removed. 
Previous to final etching the roller is examined for specks on the 
surface, which are touched with paint to prevent these false marks 
being etched. 
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For a fine garment pattern (as represented in fig. 112) a 15 ground 
plate, or 75 lines to the inch, would be used for the largest solids, and 
placed on the roller in the same manner as described in the previous 
figure. In this ease it is assumed there is a superpo.se effect which 
is obtained by shade lines of the dark colour falling on a pale solid, 
therefore the part etch of this coarse ground requires to be kept further 
back, owing to the roller i)eing placed three times in the acid before 
being completed. Usually one-fourth solid and three-fourths space 
between each line is sufficient (sec fig. 112, A). 'I'he roller, on being 
returned to the machine, gets the fine parts of solids placed on with 
a .10 gn'und, equal to 150 lines to the inch. The outlines are also 
traced (see 15, same figure). The roller is again taken out of the machine 
and placed in the acid,*etching being continued until the coarse ground 
is about three-fourths completed. This will also ha\e brought the 
fine ground and outlines up to about half the lequired strength. The 
roller is now returned to the machine for the third oj)eration (see 
(1 same figure)—viz., the shade or superpo.se effect, with a 17 ground 
]ilate equal to S5 lines to the inch. It. is always advisable to place 
the su})crpose with a reverse angle ground, so that it will cross the 
ground of any }>ale solid when falling on it, and give a flatter effect. 
Engraving on the roller is now completed and the sj)indle removed. 
The surface is examined, as formerly explained, previous to the final 
etching being proceeded with. 

Defects in Pentagraph Engraving.—There are various causes which 
may account for defects on rolUrs engraved in the pentagraph 
machine. 

1st. The Tracing Ba^nda .—If too tight the engraving w'ill have 
a strained appearance caused by dragging. If too slack it will appear 
ragi'cci, and also show short line.s at joining pohits. The bands require 
to be adjusted or " tuned ” in a manner which experience alone 
can tell best. 

2nd. Pivot!-' of the spindle, which rest on box wheels, may be 
‘worn at one part, and thu.s become oval, causing bad shaped rings. 
This will be specially noticeable when tracing small pins. 

3rd. Side Play of roller mandrel, which is best detected by the 
lines in the circumference showing bad joinings ; the button screw 
on the end of the spindle requires to be adjusted. 

4th. Levers carelessly weighed will show irregular strengths in the 
engraving on various repeats across the roller. 

6th. Treading in a careless manner — i.e., not setting dow'n and 
lifting the foot simultaneously with the tracing point. This will be 
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shown on the roller, especially by the ground lines being short and 
over the outlines. 

6th. Roller irregularly varnished or oversteamed, which will incline 
the varnisli to chip when tracing ; or vndersieamed, which tends to 
clog the diamond [)oints. 

7th. Machine requiring a good cleaning up. —Oil may be clogged 
at some parts, and show irregularities of that sweetne.ss in tracing 
which i.s so much to be desired. To use (ihcap oil is false economy ; 
the best sj)erm is, therefore^ recommended. The machine, being 
wrought by hand, is not able to create a friction caused by a 



113—Setling-out Apparatus. 


quick motion which prevents a cheap class of oil from becoming 
clogged. 

Setting-out Apparatus (see fig. 113).—The table or bench i.s con¬ 
structed of iron, having a smooth surfacie for the purpose of being 
perfectly level, and is used for spindling rollers and marking divisions 
on the same previous to their being placed in the pentagraph machine. 
Boilers can also be set out, if desired, for hand engraving, there being 
a groove towards the edge along the length of the table in which 
the ruling fork can be securely placed when drawing lines. 

Spindling Rollers.—After the surface of the roller has been covered 
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For a fine garment pattern (as represented in fig. 112) a 15 ground 
plate, or 75 lines to the inch, would be used for the largest solids, and 
placed on the roller in the same manner as described in the previous 
figure. In this ease it is assumed there is a superpo.se effect which 
is obtained by shade lines of the dark colour falling on a pale solid, 
therefore the part etch of this coarse ground requires to be kept further 
back, owing to the roller i)eing placed three times in the acid before 
being completed. Usually one-fourth solid and three-fourths space 
between each line is sufficient (sec fig. 112, A). 'I'he roller, on being 
returned to the machine, gets the fine parts of solids placed on with 
a .10 gn'und, equal to 150 lines to the inch. The outlines are also 
traced (see 15, same figure). The roller is again taken out of the machine 
and placed in the acid,*etching being continued until the coarse ground 
is about three-fourths completed. This will also ha\e brought the 
fine ground and outlines up to about half the lequired strength. The 
roller is now returned to the machine for the third oj)eration (see 
(1 same figure)—viz., the shade or superpo.se effect, with a 17 ground 
]ilate equal to S5 lines to the inch. It. is always advisable to place 
the su})crpose with a reverse angle ground, so that it will cross the 
ground of any }>ale solid when falling on it, and give a flatter effect. 
Engraving on the roller is now completed and the sj)indle removed. 
The surface is examined, as formerly explained, previous to the final 
etching being proceeded with. 

Defects in Pentagraph Engraving.—There are various causes which 
may account for defects on rolUrs engraved in the pentagraph 
machine. 

1st. The Tracing Ba^nda .—If too tight the engraving w'ill have 
a strained appearance caused by dragging. If too slack it will appear 
ragi'cci, and also show short line.s at joining pohits. The bands require 
to be adjusted or " tuned ” in a manner which experience alone 
can tell best. 

2nd. Pivot!-' of the spindle, which rest on box wheels, may be 
‘worn at one part, and thu.s become oval, causing bad shaped rings. 
This will be specially noticeable when tracing small pins. 

3rd. Side Play of roller mandrel, which is best detected by the 
lines in the circumference showing bad joinings ; the button screw 
on the end of the spindle requires to be adjusted. 

4th. Levers carelessly weighed will show irregular strengths in the 
engraving on various repeats across the roller. 

6th. Treading in a careless manner — i.e., not setting dow'n and 
lifting the foot simultaneously with the tracing point. This will be 
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3 inches broad and 19 inches in diameter, with machine-drilled hole.s 



Fig 114—A, sotting liooji for rollcr.s (garmont 
boro); B, sotting hoop toi rollers (wnlc bore) 


on the surface, so as to obtain 
any number of division lines 
from two upwards. The centre 
line is divided into 360, from 
which it will be observed that 
2. 3, 4, 3, 6, 8, 9, 10, 12, 15. 
18, 20, .30, 36, and 40 sections 
can be obtained. The sections 
on the face of this wheel to the 
right of the centre liiu^ ari^ 
divided into 29, 42, 28, 32, 26. 


and 44 ; and to the left, 46, 2.5, 34, 27, and 38 : ithese being numbers 
which cannot be obtained from the 360 divisions on the centre line. 



Fig. llo.—Mandrt'l Rack 


Collars or Setting Hoops—Garment Rollers (see fig. 114, A).— 
These are required for fixing rollers on the spindles or mandrels, and 
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are constructed with a series of six screw pins to enable a true adjust¬ 
ment to be made with the centre of the spindle and the surface of 
the roller. 

Owing to the mandrel being inches in diameter and the bore 
of the roller 3^ inches af. the narrow end, it will be seen that there 
is a space of only 1 inch on each side between the mandrel and the 
inside of the roller to admit of the rim of the collar and pop for screw 



Fig no —Special (.’'a'llo Penbagraph Machine 


pins, which necessitates short heads on the screws, the top of w'hich 
are ilightly rounded. At the wide end of the roller the pins can be 
a little longer. The collar has a space or saw draught between one 
of the six pops, this being required to allow a little spring when the 
{)ins are being tightened against the inside of the roller. 

Collars or Setting Hoops—Handkerchief Rollers, various bores (see 
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fig. 114, B).—These are required for the same purposes as explained 
for garment bore, but owing to the variety of larger bores with solid 
copper more space is given between the mandrel and the inside of 
the roller. These collars are usually made with eight pops of a larger 
size. This also admits of longer screw pins to meet the largest bores. 
Where large handkerchief rollers are very thin and light, whicth some¬ 
times gives difficulty in getting the roller to set true, two collars at 



Fig 117 —Cradle Pentagrapli Machines 


each end can be used, the inner collar being set further inside the 
roller to admit of the outer collar being clear of the end. The pins 
of the outside collar are set between those of the inside one. 

Mandrel Rack {sec fig. 115).—This is a useful aeoes.sory in the 
pentagrapli department for receiving rollers that are spindled and 
awaiting the machines, or rollers that may be partly engraved and 
requiring to be again placed in the machine. 

















93 


CHAPTER VIII. 

PENTAGRAPH ENGRAVING. 

FLAT TABLE MACHINE. 

(Shields’ Principle.) 

Construction and Working of the Machine.—The construction of this 
macliinc is named after the inventor, and known in the trade as tlie 
.SJiields’ Prineijilo (sec tig. 118). 



Fig 118—Now ami Improved Flat Tabic Pontagraph Machine (.Shields’ principle). 

The frame A is somewhat similar in construction to the cradle 
machine, onlj' in the absence of the cradle less height is required, 
which is a decided advantage, as it allow’s of the artisan having greater 
freedom in sotting levers and examining work from the back of the 
machine. 

The jaws, B B, in which the mandrel rests are of similar construction 
to the cradle. The cross-iron beam C towards the bottom of the 
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frame, also the heam.s I) on which the table is fixed, give the required 
stability for the steady working of the machine. 

If will be observed that parts of the table I’i (if inches on each 
side) arc hinged, and can be dropped if recpiirod, which facilitates 
the setting and adjusting of the levers. The centre jiart of tlu' table 
F is 2() inches wide. 

'riie movements of this machine are contrary to that of the cradle, 
the motion being obtained from a double flout, one working on the 
tof) of anotlicr. each on double travelling pulleys. The traeer arm 
mo\es in a socket, and when worked perpendicularly the levers tnove 
across the roller, and vice vensa ; wlnm m<iv(‘d across the table the 
roller revolves round. 

After a study of the skeleton plan of tlie fi'anu'work and reducing 
parts .shown in tig. Ill), the motion will be better understood. The 
top of the zinc ])late is turned to the right-hend side and stpiared 
to the brass slips indented into the table, as in the cradle inaehine. 
When the engraving is transferred to the roller, what w'as aer'oss the 
plate (lying on the table) is engraved on the (ircuinferenee of the 
roller, and the. work (ui the perpendicular (or around the plate) is 
engraved across the roller. 

The repeat of the design can be enlarg(al on to the zinc from two 
uj) to six times, and transferred on to the roller as the design. A 
plate prepared out of size can be contrarded to suit the circumference 
of any roller, or stretched to suit a given width, or e/rr vern<i if desired. 
It will tlnis be seen the facilities of this machine are vastly superior 
to that of the cradle, owing to the almost unlimited power of expansion 
or contraction. A safe plan to adopt, when the operatoi' has his 
" travels " arranged, and previous to s('tting the level’s, is to try 
a circle with a diamond point towards the end of the roller and ascertain 
if the proj)er proportions have been secured. 

The extreme travel of the machine is 23i inches in widlh and 
272 iwelies in length, which means that a re])eat on a design about 
8 inches broad and 1) inches in circumferenc(^ can be arranged on 
a zinc at three enlargement. 

The treadle tJ and the connecting-rod therefrom to the touch rail 
arc manipulated in the niannei’ explained for the cradle machine. 

The touch action for diamond points can be tested by pressing 
the toe plate H. 

To put the roller out of action for the purpose of examining the en¬ 
graving, the foot is placed on the stirrup I and, while pressing, the iron 
wedge is slipped between the frame and the rod. Discs are now 
clear of the frame, and the roller can be turned round with freedom. 



Ki« lll> 

A (Vntral fr.i.uework fixed muUM’nt'alli to sides of maoiiino 

B, Frame floats top to bottom upon A» and moves lever rails ri;.dit to left. 

C, Frame floats rij-ht to left upon B, and moves frame K to[> to bottom, on this frame the 

riuler discs rest 'I'o this fraim^ is also attached the tracer arm, the dotted lino (marked 3) 
indicates square and shows the tracer arm slashed 

D, lloduciiiL' bars for cross over. To each bar is attached a slide (marked 0 and 7), so that 

when each bar (marked 4 and .">) is split, or opened out, square and reverse sketches 
can be engraved with the same tracing, 

E, Reducing bars for circumference, which is attached to top frame Underneath the front 

of this large frame is fixed the small frame U 
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Clamps J are used for securing the plate ; a few small tacks are 
placed through the plate to prevent any slipping taking place. 

Adjusting the Travel. —The slidc.s in front of the machine are 
used for adjusting the travel on the circumference of the roller. At 
five reduction the slide.s are very flat across, and arc moved into 
a more y)eipendicular position as the reduction is required, down to 
two enlargement on the plate. The tra\ el for the cross over is adjusted 
on the same principle from the slide.s under the lever bars from the 
back of the machine. 

Slashing the Engraving.— The tracer arm is fitted with a slot and 
screw nut which can be moved oil' the square, as indicated on fig. 119, C, 



Fig 120 Flat I’aMc Fcntagrapli (back view).—A indicates bow lover bars arc opened 
up or s]>bt ; B B allow the bans extending beyond frame of machine 

to give the required slash, thus enabling the plates to be engraved 
on the square. 

Split Bars. —The lever bars on this machine arc front and back, 
the roller being placed between them ; each bar runs on tour pulleys, 
and each is in two parts. When bars arc coupled for ordinary all-over 
engraving a small plate is bolted to keep the two parts together, but 
if wanted “ split,” as shown in fig. 12(1, this small plate i.s removed 
and bars opened out, thus allowing the one-half to work reverse from 
the other, or the back bar to work a reverse motion from the front, 
if desired. 

When working with split bars the couplings below the machine 
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must be attached to each bar, if the bar is not split one of the couplings 
is sufficient. 

Opening-out Bars. —When the machine is working garment rollers, 
the bars are somewhat close to allow of the lever.s getting forward 
on the roller, and the .small discs arc placed on the spindle to allow 
the surface of the roller to come down close enough on the bottom 
levers. When handkerchief rollers are to be engraved the bars are 
opened out (back and front) sufficient to allow free movement of the 
levers across the roller. Larger discs require also to be placed on 
the spindle to raise the surface of the roller equal to the base of the 
garment. Any required adjustment between the sizes of the discs 
is overcome by the insertion of metal straps or blades about | inch 
thick. These are screwed on the top frame on which the discs revolve. 

Spindling the Rolier. —'i'lic rollers are spindled, and collars inserted 
and trued with the mic»ometer on tiie same principle as for the cradle 
machine. 'J’he spindle has the same diameter as in the cradle machine, 
thus enabling collars to be intcndianged, except for the extra wide 
machines, when it is desirable to have a heavier mandrel to prevent 
spring. 

Divi.sion Wheel. —No division lines arc required on the roller, as 
every machine has an index wheel (see lig. 120, 1)). 'Phe centre line 
on the face of the wliccl is divided into 120 divisions, to the riglit 
hand 17. 2:1, 4S, 27, and 22; to the left hand 19, 28, 2.7, 00, and 20; 
tliese being numljers which cannot be obtained from the divisions 
on the centre line. 

Placing Rollers in the Machine. —The roller when being placed 
into the machine, first gets the disc placed on the spindle, then the 
index wheel at wide end, and, linally, mandrel slipped into box on 
frame after the same manner as the (Tadle. 

Balance Arm. —It is often found that rollers when placed in 
the machine are uncipiallj' balanced. Especially is this the case with 
large electro rollers. To counteract- this a balance arm or adjustable 
weight is fixed on the spindle at the light side (see fig. 120, C), which 
has the effect of adjusting the equilibrium and allowing the roller 
to revolve equally. 

Levers. —In construction, the levers suitable for this machine are 
entirely different from those of the cradle, to suit the lever rails and 
touch bars. Instead of the levers resting on chairs they are fixed 
to the bars with a screw at the back of each lever, and a small wheel 
runs on touch rail when the bars are moved by tracer arm. These 
levers can be set as close as IJ inches from point to point (fig. 121), 

which illustrates a setting of four sketches—top, bottom, back, and 

7 
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front. The levers for back and front (or side levers) are intcrcliangeable. 
The bottom lev ers are suitable for all classes of rollers, owing to the 
base being at the same level, as already explained. Pillar levers 



121 -- lAHcih tor Flat I’altJi' Miuhinc 


are used for the top, and. being of a teleseo])e eonstriietioTi. tarn be 
adjusted to suit any circumference of roller. 

Ground Plates.—Owing to the contrary working of the fiat machine 
from that of the cradle the ground plates naturally require to have 
a different angle; for the cradle the lines run about 30 degrees (sec 


fig. 109, A). For the flat machine they run about 55 degrees (see 
fig. 109, 15), this angle being more convenient to the operator. 



Fig ] 22 — Biackt't for Lev or 


'I’he manipulating of the flat table jventa- 
graph requires greater care than in the case 
of the cradle, othei'wise frequent mistakes 
and imperfect work will be the result. At 
the same time great facilities are obtainable 
for arranging levers, and, as a (Kmsequence, 
fewer tracings of .sketches. Three, four, five. 


and SIX sketches can be set up on the round of the roller. 


Where large corners of a handkerchief design are required to be 
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slashed, an ingenious method, adopted to save the tracing of the 
reverse corner, is to slash the bars the required amount, and set a 
lever on the back rail and one on tlie front rail. The machine is then 
worked on the square, at the same time giving the required slash, 
thu.s .saving a tracing for the rever.se corner. 

Brackets.—These arc brass slips about inch thick, 1 inch bioad, 
and 4, 0, and h inches long, hhwh of these are slotted, as shown in 
fig. 122. Botlr ends are bored with a small hole, and taj)ped to admit 
of a diamond j)oint being inserted. 'I'hcy l)eoome most u.scful for 
both cradle and flat pentagraph machines, for screwing on to levers 
with a view to catching up any point not suitable with the lever alone. 



I'iff 124 -Flat 'i'alfli* iVntagrajili MachiiK"^ and Hand Kn^ravern' iicnclu’.s on Lclt 

such as odd steps, or at the ends of rollers when the bars will not 
admit of the levers l)eing set far enough out. They should be made 
of idiable brass, so that they can be bent to suit various positions 
or sizes of rollers. 

Duplex Engraving.—When the cloth is printed with the same 
pattern on either .side, and also fitted i)ack to back, it is termed duplex 
printing. 'Pwo sets of rollers are required with similar engraving, 
therefore, with a view to economy, they are engraved in a machine 
specially constructed for this purpose, as represented in fig. 123. 
When engraving this class of design it is adv isable to have the grounds 
a little finer than used for ordinary work. 
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DIE PENTAGRAPH MACHINE. 

(liiglii/ Pn'.iinjiJe.) 

Construction and Working of the Machine.—Tlic die pentagraph 
or pciita-dic, an abbaeviation well known in the trade, is the name 
for the modern metbod of ti'ansfcwring a repeal of tlie design to the 
die cover(>d with varni*li, and afterwards ctebing with acid in a similar 
manner t,o that aeciornplished in ordinary [tentagraphing. Owing to 
the small siz.e of the dies compared with rollers, a speidal machine, 
a miniature of the principle of the cradle pentagraph, has been con¬ 
structed for this purpose, as shown in fig. 125. 

The construction of this machine is only for five enlargement, 
but it enables the operator, to some extent, to adjust the repeat of 
the plate in accordance with the circumference of the die, by raising 
vr lowering the cradle. Should the plate, hc)wever, be of a size beyond 
adjustment by means of the cradle, what is termed a “ ring ” is left 
on tlie die. This can be done in two ways (but the body of the die 
is always maintained the recpiired cir(uiinferenco) ■—1st. If the repeat 
on the plate requires to be reduced, a “ rmg ” is turned on the end 
of the die smaller than the body, as shown in fig 126. 2nd. If enlarged, 
the “ ring " is left larger than the body, as shown in fig. 127. The 
■ nog ■' on the die is turned to the repeat of tln^ plate, and abvaya 
rests on the disc, of the machine, thus contracting or stretching the 
engraving to join the circumference of the die during the operation 
of tracung. 

It will he observed in fig. 125 that the die is gripped with an arm 
on each side, one of which is movable to suit various lengths of dies. 
An adjustable screw on each of the arms is fixed in the same centres 
of the die on which it was turned, thus securing a true movement 
<>f the body. One end of the die. that opposite the pivot, rests on 
the disc, which is five times smaller than the cradle, and a joint arm 
is brought over, the wheel of which rests on the body of the die for 
the purpose of preventing it from slipping. 

The pressure of this arm on the die can be regulated by the weight 
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which moves along the slide on the top. The short lever rail admits 
of two or three levers being set if more than one I’epeat is recpiired 
on the die. 



125 —J)ic l’(‘nlaora|>li CiMtllc Mdcliinc |)iiir-i|)Ii-) 


Squaring the Travel.—By occasionally te,sting the travel across 
the die to ascertain that it is on the same sejuare as the mill engraving 
machine, much trouble is avoided v\hcrc critical joinings jucvail. 



Ki". 12fi —Riiij: A A on Die smaller than Ihidy Fiji 127 —Rinj' A A on J>ie larger than Ihaly, 

This is done in a very sim})le manner by placing a diemaker’s V on the 
surface of the die, and drawing a fine line across w ith a sharp point, 
then adjusting, if necessary, the arms of the die pentagraph to this line. 
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Three Enlargement for Penta-dies. — Where large repeats are 
essential for penta-die work it is good economy to enlarge the design 
three times, but if the machine is only suitable for five enlargement, 
they can be traced in th<' flat table pentagraph by having two arms 
slipped on the mandrel, and the die gripped as in the small die machine, 
i'hc edge of the surface of the die is then run on the disc on the same 
])rmeiplc as a roller. 



Fit^ 128 —Die l*cnla<rr!i]>h I'lut Tabic Machine (Shields’ ])rinei])le) 

Flat Table Die Pentagraph Machine (see fig. 128).—This machine 
has r^'ceutlv been introduced by (leorge Moulton, Ltd., and admits 
of dies being traced from two and a half up to five enlargement on 
the plate. It can accommodate dies 10 inches in circumference and 
1.1 inches long, and, as in the case of the ordinary flat table machine, 
can enlarge or contract the repeat as desired. It should be noted 
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that where this machine is introduced the small cradle die machine 
is not required. 

Varnishing Dies.— Previous to y)laeing the die in the machine 
it is coated with a special varni.sh, either by dipjnng it in a vessel 
or covering it with a soft flati brush while in motion in the turning 
lathe. When dry it is ready for tracing. 

Accuracy and Economy in Penta-die Work. —The penta-die process 
has two outstanding reasons why it is generally adopted. 

1st. The facilities for accuracy which the enlargement on the 
plate provides, compared with the older method of drawing from the 
design ami transferring the sketches to the die. 

Even when the sketchmaker sets out the sketch in tlu; most cai’cful 
manner there is ahvays the chance of the die •being slightly smaller 
or larger in the eireumfenmee. from that of the sketch. All this \'aria- 
tion, therefore, shows at the joinings, and. is certain cases, would 
require to be " faked " by the diemaker. 

Again, there is the ditrieulty of transferring the flat piece of j)aper 
(especially with a large sketch) on a concave surface, and supposing 
the j)rincipal points of contact at joinings are set out with .sectional 
lines, it is not so perfect as the method of enlarging on the plate and 
reducing by means of the machine. Further, the mechanical imhhod 
of placing the grounds from the gro\ind plates ensures their being 
perfectly level. 

2nd. From the economical standpoint much could be said. The 
repeat can be photogray)hod, or traced in the oj)aque camera direct 
to the plate, much more (juickly than a die sketch could be drawn, 
and notwithstanding the little extra time occujiied by the plate cutter, 
also in pentagrajfliing and etching the dic^ is time well sjjent when 
consideration is given to the advanced stage of the work when the 
die is etched ready for finishing off by the diemaker. 

Allowances. —This is an important })oint which requires careful 
consideration, if the best results arc to be obtained. As a rule, they 
are one-third smaller than for ordinary ))ontagra})h work, not only 
because the engraving on the die docs not swell so much in etching 
as it does on coj)per, but also because a finer class of w^ork is being 
dealt with. 

Tracing Dies. —This art need not be gone minutely into here, owing 
to it being performed as for ordinary pentagraph work, but in using 
the ground plates they are turned about to cross shapes as much 
as possible, so as to give better regularity (see fig. 12ft), instead of 
having the ground the same angle all over. This can be easily accom¬ 
plished as only one repeat of the design is usually placed on the die. 
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Traverse Work. —When this class of work is done with the penta- 
die, the grounds must also be set out on the plate (see fig. 130). Great 
care must be exercised by the sketohmakcr to have all the repeat 
shapes similar, otherwise the work will not traverse sweetly in 
machining. It is also advisable to liave the ground set out right 
and left in small shapes as shown in the same figure, this mtithod 
being a great advantage to the machine engraver wlien running spiral 
by giving a back grip to prevent the mill from slipping. 

Snags for Traverse Work. —iSectional lines are imperative, and 
must be placed at eaeli rcjieat. or even two division lines for more 
open work. Tliey require to b(' aeeurat(‘lv set out, and tracaul on the 
die about i inch clear of tlie engraving on eaeli side. The dieraaker, 
wlien the engraving ns finished, jilaces a bold, pin centre on each 
of these inter.sections (a.s shown in figs. 130, A, and IXit). 

Etching Dies.- Tliis being the foundation of success in penta-die 
work, tln^ ]>rej)aration of the acid is not only impoitant , but also the 
temperature of the dies and of the worksho]). 



'J’o etch chilled dies in cold acid is to en.sure failure. It is there¬ 
fore advisable to see that the die and acid have a temperature of 
about 70° F. Should the workshop be cold, place the die on a slightly 
heated plate for a few minutes, and add a little warm water to the 
acid. Attention to these points will tend towards success. 

Acids used for Etching Dies.- Nitric acid used alone on steel or 
mill iron will not give a good result; it is too harsh and severe on 
the grain of the metal, and will leave the etched line in a very ragged 
and unsatisfactory condition, but a mixture of acetic and nitric acids 
(four parts of the former to one of the latter), until it registers about 
27° Twaddle, will produce a good result. 

Stopping Out.—Much can bo done during the process of etching 
by way of painting away fine points and pins at an early stage, and 
by continuing the etching a little further, and again painting out 
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medium parts and etching up the stronger parts as desired, thus 
saving considerable labour in finishing the die. 

Part Etch. —Where much coarse ground is required, say 75 
to 80 lines to an inch, the ground lines can be placed first on the die 
and taken out of the machine, given a light etch, and returned for 
the outlimss and fine j)arts to he traced. The etch is thereafter 
completed. 

A good plan is to trace at the side of the die part of a shape, also 
a small jiieec of ground. This can be tried during the process of etching, 
thus preserving the sketch intact. 

When etching is finished the varnish is washed oil with naphtha. 

If the. etching has been successful the diemaker only requires 
to clean through the gi-ound with the graver to give the nece.ssary 
.sharpness. Even with the most perfect etch there is a certain amount 
of flatness which notliiiig lull the gi'avei- will, eliminate. For very 
tine work the ground must be on the surface with just a tendency 
to be slightly under it. so as to jirevent any greyness when the roller 
has ri'eeived the final jiolish. For ordinary work it is an advantage 
f.o b(‘ slightly under the surface, and for strong discharge work slightly 
more, thus obviating, to a great e.'ctent, unnecessary machining. 
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CHAPTER X. 

TOOLS FOR CALICO ENGRAVERS. 

Gravers. —These indispensable tools ar(' used by the dieinaher. the 
hand engraver, and the ])late cutter, and tJieir ])re]iaration is of the 
utmost importance. ‘I'oo much stress cannot be laid on the " knack ” 
of tem|)ering, grinding, and whetting tliese tools to secure the best 
results, th’avers ar(' s»nall steel bars about 4.', inches long with \'arious 
curves to admit of the hand having freedom to work when the point 
of the tool is being used (sec tig. llil). Tlie medium curve is found 
to b(‘ th(' most suitable. They are hard when jnirchased, and then 
tempered to suit the various metals to be engraved—\iz.. steel, copper, 
and zime It is imperative that they should be of the best tool steel. 
They only cost a tew |)enc(' eaeli : it is, therefore, false economy 
to have inferior mat(M'ial. 

The majority of engravers break a small i)iece off the ])oint of 
all new gravers befon* beginning to pre¬ 
pan' them for working. By sodoirg, it 
serves the double purpose of giving a 
better idea of the re(juircnicnts when 
tempering and also suits the diemakei-’s 
})urpose, who usually works with a 
shorter graver than what is used on 
the coj)|)er. The ])late cutter can, 
with advantage, utilise the full length i;ti—A, (iraver; B, long graver 
owing to it being used on a flat m short hanclle ; C, short graver in 

1 . Itfii'i liaiulK’ 

8uriace. 

Tempering the Graver. —A piece of fine emery cloth is laid on 
the bench, and the graver is held flat, and rubbed first on one side, 
then on the other, to polish the surface, care being taken not to hijure 
the iaitting edge. It is then gripped with pliers, dipped in oil, and 
drawn backward and forward through a small gas jet until it turns 
to the desired colour, then (juickly immersed in cold water. 

For diemakers (steel engraving) it is “ let back ” to a dark straw 
colour; for hand engravers, cutting on copper, to a medium straw ; 
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and for plate cutters, who engrave on zinc which is a softer metal 
than copper or steel, to a light straw. 

Grinding the Graver. —This is accomplished by fixing the graver 
in a small holder, and placing the face towards the ptfint on the grind- 
.stonc (see fig. 132). 'I'hc grinding must not be overdone, especially 



Fis 1.32—Grinding the (Iravor 

for the diemaker, or else it will have too much spring, and retard 
progress while working. They should also be ground from time to 
time, because a thick graver, when it loses the point, requires a great 
amount of whetting on the oilstone. Much time can, therefore, be 
saved by tlic frequent use of the grindstone. 



4 

Fig KW.—(JravLT Handlf.n. 


Handles for the Gravers.— It will be observed from fig. 133 that 
the handle is mushroom shaped, and partly cut away to allow the 
rounded part to lie well in the palm of the hand. They are of various 
lengths, and numbered 1, 2, 3, and 4, No. 1 being the shortest and 
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suitable for new gravers. As the gravers become shorter with working, 
the longer handles are resorted to. 

Setting the Graver in the Handle. —The adjusting of the graver 
in the handle sometime.s does not receive the attention it deserves. 
A fine gimlet should be used first to bore a small hole, and an old 
“ stump ” of a graver heated to a bright rod. and pressed into the 
hole (not bored). This gives a .socket which will steady the graver. 
The handle will last longer and be a j)leasure while working with it, 
but if the hole is carelessly bored into the handle it will cause the 
graver to “wobble," and give no end of trouble. 

Whetting the Graver. —Tlie process of whetting or sharpening the 
graver requires some j)ractice to do it pro})er]y. The oilstone should 
first be cleaneti, and*a few drops of oil spread over the face. Take 
the graver in the rights hand with the handle in fhe palm, supporting 
the graver towards tlie point with the thumb and first finger, at 
an angle of about 45", and coniinenee rubbing the graver up and 
down fhe stone. A praedised hand will sharj>en the graver in a few 
seconds. 'I’lie operation of raising or lowering the angle of the hand 


to form new facets is termed “ setting 
off " the graver, and is done to suit the 
class of work about to b<‘ engravcal If 
the point of a new' graver breaks off, or 
is rubbed away rapidly on the stone, if- 
does not mau'ssarily prov(^ that the tool 
is of bad matei’ial, as it sometimes 



IIU —(►il Sionc. 


happens That the graver has been overheated (luring the process of 
temperiiig. This may be renualied by retenqiering. If the point 
of the graver has been burned, 1 inch m.iy be broken off' by placing 
the graver in a vice, and, with a pair of })liers, sharf)ly ni})j)ing off the 
enu ; but if still unsatisfactory it is better to discard the graver. 

Oilstone (see fig. liUl.-The oilstones Tised for sharpening gravers 
are, as a rule, of two kinds, viz., 'Turkr-y and Arkansas. The former 
is a .soft and the latter a hard stone. The Turkey stone is good 
in its way if free from naals, but requires constant refacing with 
a file, or on the side of a grindstone, to keep it h'vel, whilst the Arkansas 
stone, although much dearer at first, will last a lifetime. 

Gravers — Single Point. -'Uheso are of eight varieties, from No. 1 
the sharpest, up to No. 8 the liattest (see fig. 155, A). From Nos. 1 
to 4 are formed the “ Lozenge, ’ and from Nos. 5 to 8 the Square. 

Tooth Gravers— 7'm'o Point (see fig. 135, B).—These con.stitute an 
immense variety for engraving designs by hand. No. XXX is the 
finest, XX coarser, then X. They then open out into Nos. 0, 1, and 
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2, which, as explained under plate cutting, is the flnest graver used 
on the zinc, d’lie teeth open out as the nundx'rs ascend in units, 
and are used u]) to about No. 10 for cutting grounds on the roller. 

Three points start with No. 0 and graduat(^ in the same manner 
as tlic two points, and hav(^ also the same scab' of teeth, but only 
run uj) h) about No. S. 



1234 6678 

LOZENGE SQUARE 

GRAVERS SINGLE POINT . 



2 POINT 3 POINT 4 POINT 

TOOTH GRAVERS 

Kiii I!}.”! -A. •^iJiulr.jMjiiit uriivor.s. li, toolli i;ravPTs 

Four-point gravers graduate likewi.se. but fi'om this number of 
teeth and ujiwards they are called “ rakes," and are used foi’ running 
out certain widths of lines. No. (i four point is u.sually the highest 
number used. 

Five- and six-point graver.s can also be |)urchased, but are seldom 
aised. 



The Hammer.— This handy tool is used in all the dej)artnients: 
by the sketchmaker for jilacing holes in the plates when using the 
ruling machine; by the peutagrapher to secure the plate to the cradle 
and setting of levers ; but especially by the diemakcr, hand engraver, 
and plate cutter for all forms of punching. It is u.sually made a 
little ornamental on the sides, but this can be well dispensed with, 
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and a useful tool made barrel shaped, as sliown in fig. 130. It must 
be of the best tool steel, and about Ij inches long by 1 inch in diameter 
at the centre, tapering off to about 5 inch in diameter on each face, 
which is slightly rounded to pre\ent Ihe surface of the roller being 
readily “ clured " when using it. Tlie hole, which is liored through 
the (lentre. musl, be tapered. 'I’lu^ handle, about !» inches long, is 
inserted at the narron' end of the hole, and a w(*dg(‘ is jilaced into 
the wide end for security. From the diagram it will be observed 
that there is a good taper towards the head, and that a 

the part held in the hand is well rounded. It is ciis- B 

toniary for the hand engraver to have two hammers, H 

one for mending, with a perfectly smooth face, and a I 

heavier one for jninching. B 

Hand Engraver's Outfit Mending Chisels.— I'lic B 
smaller .sizes of these i',seful little tools are usually made 
from " stum))s " of gravers— i.c., after they iiave become | 
too short for engraving. Tlu'y should be from to 21 » 

inches long, and the face, ground up to an edge, about' 137 

imdi broad. The larger chisels arc made from junich Mi'mlm.;chisel 
.steel, from ^ to ,{ inch sipiare. The largest should not exceed ,j inch 
across the face (see fig 137). 

'I’hese chisels are used for mending- /.c., tilling holes on the .surface 
of the roller. 

Burnisher (sec fig. 13.S).—'J'his tool is best and handie.st made 
from an old lhree-ca)rnered tile about !l inches long. Each side is 
ground, pidished. and well liufl'ed. 'I’lie corners arc also slightly 
rounded, and the jioint turned up a little. It is used for flidtening 



Fig l.'iS —BurnihluT. 


down large mends and erasing scratches from the surface of the roller, 
also for rubbing large tran.sfer impressions. 

Germiniser. —This is punch shaped exactly like a largo mending 
chisel, but with a rounded face instead of the sharp cutting edge. 
Its use is to restore the top of a ground when small parts have got 
broken in the acid, or bruised in other ways. 

Wire Card (.see fig. 139).- The face of the wire is used for cleaning 
out dirt from the engraving, and is also useful for givmg grounds 
a rub that have turned out a little rough when dragged. The back 
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of the card is also utilised for rubbing small wax-paper transfers on 
the surface of the rollers. 

File.—A very fine cut flat file, about 6 mches long, is used for 
reducing largo mends to the surface of the roller. 

Straight Edge. —Usually a thin or supple steel straight edge, about 
9 inches long, is included in a hand engraver’s outfit. It is handy 
for lying flat on the circumference of the roller to rule straight lines. 

Oil Rubber (see fig. 140).—This is used for the purpose of rubbing 
across grounds to show to advantage the parts that require “ picking.” 



Fi<.r —Wiio Card Fig 140 —-Oil l^iuhlu-r 

It is made in a roll from a striji of printer's blanket, about 4 
inches broad, and rolled up extremely tight until it is about 21 inches 
in diameter, tlum rvound round with twine, and the face di])i)ed in 
oil and lanip-blaek. 

Wire Reel (see fig. 14]). . ’this simpli^ but indispensable accessory 
is made from a round piece of wood about !1 inches long. Some six 
notches are cut out e(|uidistant, and on these arc wound various 
sizes of cojipcr wire, which are used for nuMiding purposes. 



Fie MI - Wire Keel 


Pins, Single. —A good assortment of single pins made from round 
steel are mo.st useful, and a die, with, say, 12 of a gradimtion, should 
be in the hands of all good tradesmen. They are risen in the same 
manner as explained under punch making. 

If a die cannot be secured the steel must be (airefully filed to a 
point in the centre of the face, and with a long taper, the pin whetter 
is used to put on the points. In the absence of a pin whetter, very 
good points can be put on single pins by holding the pin between 
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the thumb and forefinger of tlie right hand, and, while rovolvmg 
the pin, drawing the hand from left to right on the oil stone. Single 
pins should be hardened only ; do not “ let them back. ' 'Phev arc 
the only punches treated in this way. 'I'hey are graduated from a 
sharp point down to a thimble shape, and are used to tap through 
various sizes and de[)lhs of pins on tlK> roller. 

Pin Whetter (see fig. 142). -This is a kind of drill, and used 
in a horizontal manner witli a siring bow for thi' purpose of putting 



true faces on pin j)unches. When using tliis wlielter great care must 
be taken to see that llie pin is set true, and held steadily at the desired 
angle on tlu^ oil stone when working the how . 

Drag (^(v lig. 142).--'Phis tool is es|)ecially constructed to give 
power for drawing the graver thr(mgh grounds for the pur])()se of 
dee|iening the line to hold more colour when printing 

Traverse Pins (see lig 144). - T'nese are punches having two-pin 
])oinfs raised in relief on the face of the punch. They are moved one 
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point with each stroke of the hammer, thus giving equal .spaia^s between 
each j)in. This class of punch is generally used for defining shapes, 
as illustrated in fig. 14,a. 

Hand Vice.—T'his mechanical tool is handy for the engraver by 
way of heldmg a graver for tempering or softening and redre.ssing 
any punches on Ills own account. 

Apart from these tools, which might be termed the indLspensables 

H 
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for a band engraver, although they are far from constituting a com¬ 
plete outfit, he ought, in addition, to secure, as far as possible, a collec¬ 
tion of stipple punches with l(t, 7, and (i pins on the face ; a set of 
small l ings and spots, they being most useful in touching up pentagraph 
work ; also a set of seed and leaf shapes. The shop punches, as 
detailed under that heading, should always be used for new work. 

Shop Punches and Accessories. — Kvery well-equipped engraving 
shop ought to ))ossess the following tools. 'I’liey should also bo kept 
in good ordei- by touching up or renewal fi’om time to time. If placed 
in separate striuig tin bo.xes they are handy for moving about as 



l.'ijr 144 —Travt'rst' Tin I'uticlK's Pitr 145 - Leaf Shapt'S tiffined with Tiavcrsc 

l*in I'unchfH 


required, and less liable to go astray. Diagrams of punches will be 
.seen under punchinaking :— 


One set of small single rings, 
large ,, 

No. 0 thick-edged rings. 

..1 


.. 

, .squares (solid). 

(skeleton). 

Oval shajH-s (.solid). 

(skeleton). 

small s])ots. 

small traverse ])ins. 
large 
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the thumb and forefinger of tlie right hand, and, while rovolvmg 
the pin, drawing the hand from left to right on the oil stone. Single 
pins should be hardened only ; do not “ let them back. ' 'Phev arc 
the only punches treated in this way. 'I'hey are graduated from a 
sharp point down to a thimble shape, and are used to tap through 
various sizes and de[)lhs of pins on tlK> roller. 

Pin Whetter (see fig. 142). -This is a kind of drill, and used 
in a horizontal manner witli a siring bow for thi' purpose of putting 



true faces on pin j)unches. When using tliis wlielter great care must 
be taken to see that llie pin is set true, and held steadily at the desired 
angle on tlu^ oil stone when working the how . 

Drag (^(v lig. 142).--'Phis tool is es|)ecially constructed to give 
power for drawing the graver thr(mgh grounds for the pur])()se of 
dee|iening the line to hold more colour when printing 

Traverse Pins (see lig 144). - T'nese are punches having two-pin 
])oinfs raised in relief on the face of the punch. They are moved one 
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point with each stroke of the hammer, thus giving equal .spaia^s between 
each j)in. This class of punch is generally used for defining shapes, 
as illustrated in fig. 14,a. 

Hand Vice.—T'his mechanical tool is handy for the engraver by 
way of heldmg a graver for tempering or softening and redre.ssing 
any punches on Ills own account. 

Apart from these tools, which might be termed the indLspensables 

H 
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luMidlfi of the fool is gripped by both bauds and pressed into 
tfic engraved line and rolled as recpiired. 

Roller st(^ps (see fig. US). These are made of east iron, and are 
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box sha])ed, about 1 inches long and -I inches .mpiare. 1'here are 
four journals, two :i inches and tuo 5 inches apart. Into either 
of these journals (according to th(' size ol the roller) are inserted 
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two iron wheels with a shoulder on the outside, which prevents 
the roller from slipping. The roller rests on the base of the 
wheels, and can be easily revolved when setting out. 
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CHAPTKU XI. 

ELEMENTARY HINTS FOR HAND ENGRAVERS. 

Drawing. For hand (‘nf'cavint;; as well as skrUliniakinf; it is lu'cessary 
(if success is to he obtained) that tlie ajiprentice slionld h(^ a good 
freehand drawer, and ought to devote at home, or in a school, a great 
amount of time in devi'loping tfie three nio\('iiunts towards ae((uinng 
this art—viz., tliose of th(' fingers, tlie wrist, and the arm. Tire first 
aim in drawing anytliing in line is to grasp the general triitli of form, 



cliaraeter. and e.vpn'ssion. The eliief ol)jeet is to establish an intimate 
correspondenee between eye and hand, so that the hatter will record 
what the tortuer ])erceives. 

When beginning to engrave, the student should bairn how to hold 
the graver (.see fig. 14!)), and try engraving a series of straight and 



150—A, Straight linos; H, Curves 


curved lines (.see tig. 150) with a No. 0 single-point graver, before 
attempting ornamental or floral work, d'his can be done with advan¬ 
tage on a spare roller. 

An engraved line is, and ought to be recognised as, nobler than 
a pen or pencil line, because it is more difficult to e.xecute. The main 
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use of the restraint, nliieli makes the line diflicult to cut, is to give 
time and motive for deliberation in (aitting it ; therefore, caution 
and care are the first essentials towards pi’ogress. 

Manipulating the Graver.-^-As the a])prentiee gains a little experi¬ 
ence in '■ grounding,” and becomes better able to handle the graver 
in “■ picking,” he will then be alilc to do sim])le outlining, previous 
to taking up more intricate work, a.s it is necessary to be able to cut 
from left to right , as well as from right to h'ft. 

The constant inclination of the graver to sli]) out of the cut, 
making a line run off into spacte, will trouble the beginner. The 
graver bellv is a ciii'ved line, convex towards the surface of the roller, 
and if the hand which dri\'es the graver is lowered it instantly throws 
the point upwards, and a slip con.secpiently ebsues. 11 the reverse 
motion takes place, and the hand is raised a UUle loo high, the point 



at once ” digs in,” and the result is either a c\it stronger than was 
intended, or the graver comes to a dead stop. l‘ractic(‘ alone will 
give the necessary sense of touch and muscular control over the graver, 
enabling an even line to be cut by maintaining an e(pial elevation 
of the hand. 

In cutting curved lines it is im])ortant to observe which side of 
the cut is perpendicular, and which inclined, because, in making the 
curve the handle of the graver describes a large circle, the point being 
a constant fukTuni, and the moment the body of the graver deviates 
from following the point in a straight line the belly of the tool has 
a tendency to touch one of the edges of the groove already cut. The 
graver must always be rolled over towards the convex side of a curved 
line, as in that position an incline is smoothly cut by the face of the 
graver which allows the belly to come out without touching the corner. 
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This peculiar motion of the graver, producing a cut of a varied width 
according to the rolling over, is of constant service in cutting swelled 
effects (sec fig. 1.51) in a manner not accom|)lished by other means. 

Again, in making short ctits in luie work, the graver is manipulated 
in a manner different to that when cutting a long continuous line. 
The method or knack of springing tlie graver forward when withm 
a short distance of the .stopping point is pcaadinr and effect,ive, and 
is acapiired only after considerahh! |)ractice. 

Points worth attending to. —,41ways cut the leading outlines first, 
becaii.sc other limw cut from, or into, these make better work (example, 
fig. 152, A). 

I’ointing as at If (.see .satue figun^). A ])oint should he made by 
two cuts of the grav(*r. Alv\'ays cuit sha|)es from the shaipest pohit— 
cutting to sharpest ])oints tends to give clumsy finish, although expert 
workmen can cut satisfactorily either way. In cutting shapes from 



points alw ays cut outside of shapes fir.st (as .show n in fig. 15.3, A) ; 
this gives a neater point and is imich s|)eedier. 

When sharpening teeth gravers, be cai-eful to s((uarc the teeth 
with the graver, otherwise an uneven cut will be the result, and 
necessitate going through the work a second time, thus adding a 
considerable and unnecessary time to the job. 

When a curve is too much to overtake in one sweep be careful 
when again entering the graver not to raise the hand—the cut at 
the first stop being full strength—a knot will be the result, and the 
sweetness of the line marred. 

Never take twm cuts for a line, put the desired strength in with 
one cut. Hold the graver firmly and make up your mind decisively 
what you are about to do—and do it—no matter what breadth of line. 

Holding the Punch. —A punch should be held between the thumb 
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and foretinger of flic left hand, and allowed to rest against the second 
finger, while the third and fourth fingers rest on the roller or die to 
support the hand. The fingers should he kept well back from the 
point of the punch, so as not to interfere with the light. All punehing 
shf>uld be done first, as cutting sometimes connects with jmnch shapes, 
this savu's dr(‘ssing u)). which wonld certainly be the case if punches 
were jiiit in afterwards. 

When cliisclling. do not let the chisel wobble in the hand; 
endeavour, as much as possible, to be like a maclnue when using 
punches of any kind, thereby getting uniform depth and I'egnlarity. 




1'']^' I ;■*.") Fimms showing effect 
with few linos 


In using pin rings always retain the same catch of punch. 

When mending small holes, use a small chisel, never a sharp pin., 
Also several short pieces of copper wire for large holes, rather than 
one large piece. 

For “ stugging up," use a round belly graver. 

In burnishing any parts of engravhig that are too strong, or parts 
that have been painted and roller got a run in acid for a “ sink,” 
be careful to burnish only the parts to be remedied, beeansc the 
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burnisher easily “ sinks ” edges of the work, and it is most difficult 
to make it again right. 

Holding the Hammer. —It is of the ulriiost inn)ortancc that the 
learner .should acquire a good style in holding the hammer, and give 
a graceful swing from the urisl. without raising the arm (excaipt when 
making heavy punches). 'I’lie handle of the hammer is held in tlie 
palm of the right liand, uitli thumb and first finger stretched out; tlie 
second, third, and fourth fingers being folded with ease around tlie 
handle. 

Light and Shade from Lines.- It is surprising how many degrees 
of light and shade can la' suggested by ,so siinjile a means as lilack 
lines on a while gi’oiind. 'I’rue. there is no such thing as " tone,” 
every part being either black or white, yet it is jiossible to suggest 
everv gradation of tonal relationship of colours by this simple mean.s 
(see fig. 154). ^ 

Figure Work. - In ligure work some artists expend an enormous 
labour in filling up the whole drawing with multituflinous lines, others 
can obtain better ell'ects with a few strokes and great exjiansc of 
white jiajier. In this style the princijial study is to learn what to leave 
out (as shown in fig. 155). 

It is well, tlierefore, that the engraiei' should learn how to draw 
figures before starting to engrave this class of work, which is, without 
doubt, the most dithciilt in his liranch. 
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HAND ENGRAVING. 

Reasons for Engraving a Design by Hand Method.- In conskloring 
the vurioii.s details of liaiul engraving the qiu'stion might be asked, 
“ Why engrave a design by the hand method ' " The answer is. 
beuanse the large repeal or absence of re])eat across tlie roller would 
render it nnprolitable to do it by ])entagraph, and impracticable 
by mill. It is, therefore, fnjin an economic p^int of view that such 
designs are engraved by hand. 

Various Sketches or Guides.- There are four varieties of sketches 
or guides a[)])lieable for hand engraving ; 

1 st. 'rrans|)arent oil paj)er. ttrd. Lithograj)hic^ transfer. 

2nd. French tracing ])a])er. 4th, Photography. 

They are each best s\iited to certain classes of designs, and, tiierefore, 
reepdre to be treated in se])ai’ate wavs. 

Oil-paper Sketch.—This is the most transparent, and perhaps the 
oldest method in the trade tor giving guides for the hand engraver, 
and is still tlie most useful medium for tlie .sketchmaker where altera¬ 
tions from the design are I'eipiired, and, further, it can staiul a fair 
amount of handling while traiisferi'ing the first colour to the roller 
and still retain its trans|)arency for the s\d)sequent drawing of the 
other colours, thus saving hair lining by flic engraver. If serious 
contra(dion or c,\})ansion is required it is advisable that the sketch- 
maker should, after setting off tin* repeat, on the oil paper with a fine 
steel draw point, sectionalise the repeat into si.v or eight divisions, 
and also do likewise with a light pencil line on the design. This will 
materially assist the blocking out. which should also be repeated at 
the joining previous to proceeding with the sketch. 

'Phe sketchmaker first mbs the surface of the oil jiaper with a 
little water and a touch of gall to take away the greasinc.ss and allow 
free working of colour. When using lamp black it must be of a good 
quality with just enough of liquid gum arabie added when mixing to 
allow a clear and sharji impression to be transferred to the roller. If 
too mncli gum is added it will harden the colour, and prevent it being 
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transferred. The sketch is drawn by means of a sai)le-hair brush of 
a size in accordance vvitli the class of work about to be done. If for 
very fine work, a small brush is neces.sary; but for ordinary work, a 
good bold brush whicli |)oints well and allows a free flow of colour 
will be found the most suitable for speed. 

Cretonne Designs. --h’'or a si.v- or eight-colour design of this class 
it is often advisable to draw all the colours at once, and, should it 
be complicated, the leading eolour with black and all the others 
say, with red. 'I’liis ))lan enables the engraver to cut the leading 
colour the strength retpiired, and hair line all the other colours w Ithout 
losing time in following the design too closely. 

Curtain Designs. —For sketching a ])lain-going eurtain design of. 
say, four colours, this can be accomplished by drawing the Iwo leading 
colours with black, taking two transfers to the rollei. and returning 
the sketch to get the ^ther two colours drawn, thus saving the e.vpensc^ 
not only of hair lining, but also of erasing the luiir lines from the 
roller when engraved. 

French Tracing Paper.— This medium for sketches not being so 
transj)arent, as oil paper is, therefore, not suitabh' where detail e.sists 
in designs with delicate shades. If alterations are necessary the 
erasion may be <lone with rublwr or a little turptaitine. The tracing 
is done with a lead ])encil, which gives a good transfer on tlu' .sui'face 
of the roller, but the surface of the paper is much dulled in the j)roeess 
of transferring, therefore this class of sketch is most suitable foi’ one- 
colour patterns of a, straight-going character. 

Lithographic Transfer, or litho sketch, is \ ery suitable for a garment 
de.sign with many colours of th(‘ .Iapa.ne.se class. The sketchniaker 
draws all the colours, which can be done with a tine jk'h as well as 
with the brush. If the surface of the oil ])aj)er is hard, more speed can 
be obtained with the pen than w ith the brush. I’ajKT made transparent, 
with copal N'arnish is most suitable, giving a hard surface, and being 
less liable to be scratched wdth the pen. French tracing paper can 
also be used if the surface is sufficiently transparent. 

The lithographic ink used for this pur|)ose is mixed with water 
to a thin consistency, and must be laid on the paper in an equal manner, 
but not too thickly. The line mu.st be drawn tine, as it has a tendency 
to flush a little when being transferred to the stone. Further, it 
does not require to .show' ve*y black on the pafier, as it is the grease 
alone in th(! ink which is transferred. 

A small cross must be drawn at the intersections of the repeat 
lines as a guide for the engraver when setting out the transfer to 
the rollers. When the sketch is finished it is advisable to forward 
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it to a litli()gru})hei' who can make a better transfer with Iris press 
on to the specially pre]>ared stone. An impression is taken from 
the stone on oil jiajier, according to the number of colours in the 
design. 

Photographs. —Tt will he found in jiractical working that only 
a small proportion of hand di^signs are suitable for photography, 
owing to the difficulty of getting suliicient contrast, of tone where 
there are many colours. Pictorial designs are most suitable, because 
although enlarged or ri'duced from the original, correct ]>rnportinns 
and e.\])rcssion of feature are better retained. 

'I’he method of photogra|)hy for hand engraving is fully e.xjilained 
under duipter IV. 

Setting Out Rollers. Previous to transferring sketches or guides 
to the roller, they rc(|uire to la^ " set out " with certain liiii'S to enable 
them to lie placed in corri'ct position. A point Wigrthy of consideration 
is to have as few lines as jiossible, and this for two reasons—Lst, 
the sax'ing of time and possibly confusion ; :lnd. to avoid the erasing 
of needh'ss lines afterwards. 

The rolh'r having been jiolishcd and cross scoured is set on the 
bench (number or wide end to left-hand side) upon wheel steps, these 
being pinned down to prevent any movement taking place. The 
jioint of the ruling fork is set at the centre of the roller, which is then 
turned round. A liiu' across the roller, and forming a right angle to 
the round liiu', is next s(‘t out as follows : 

The feather (inside of all rollers) is recognised as the starting 
point, and turned towards the top, therefore on handkerchief de.signs 
this will decide the centre of the gaw. A convenient radius is fixed 
on a ])air of dividers, and marked on either side of the centre ; the 
larger the circumference of the roller, the larger is the radius taken. 
Prom each of the intersections the beam compasses are stretcluxi 
across the roller, and a small arc de.sxiribed, the, straight edge applied, 
and a line drawn across the roller. Lines foi' repeats or sections, 
as reipiired, are marked on this cross line, and ruled with the fork, 
as shown in fig. 15(1. 

Slash.- If the engraving requires to he " slashed, ” as shown in 
fig. irU), it should be attended to at this stage, as cross lines made 
.subsequently must run parallel with the slash. If a slash is required 
it is a convenience to measure the amount from the sketch, but 
judgment as to the amount ought to be exercised, especially for 
handkerchief work, owing to quarter ” sketches requiring to be 
reversed or chased, thus throwing the work in the opposite angle, 
which will necessitate the patching up of the other quarter. It is, 
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therefore, advisable to “ slash ’’ as little as possible on this class of 
work. 

I'or division lines in the eireiimferenee, a radius, in accordance 
with the .size of the loller, must be taken and ti'ied for equal division.s 
around the roller. Every second, third, or fourlh seidion, ns rc(juired, 
can tlien be niarketl oil at the ends of the roller, and lines drawn acros.s 
with a steel dra«' point. 

For handkerchiefs, half the size of gaw is then marked otf oji 
each side, and ruled acrt)ss. If the width of borders napiire to be 
set out, this should be taken from the sketch (as alterations may 
have l)een made from the destj^ns), and marked otf for round borders. 
This width is marked on a piece of ])a|)er, and laid around the roller, 
when it will be fouml that the radius of the dividers iwpiires to bo 
contracted, 'Phis is an important point, whieli must be attended to. 



owing to the great dilTerence between measuiing across and around 
the evlinder. 

Sketch should now be placed on the roller to see that lines 
corre8])ond. 

Transferring Sketches. —The roller is coated evenly over with 
resin varnish, and allowed to set, become almost dry, and just slightly 
tacky. The .sketch is then laid face downwards, and burnished lightly 
with the back of a wire card. If the colour on the sketch has been 
right, a good transfer will be obtained. This should be examined 
by raising a part, and, if unsatisfactory, more pressure may be applied 
with a piece of leather, but care must be taken to avoid “ bagging " 
the paper. The roller is now ready for the engraver. 
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This metl)od of transferring is suitable for oil and French tracing 
paper. 

An nnsatisfactory transfer may result from severfil causes—1st, 
rolh'f not jirojjcrly cleaned ; 2nd. e.xcess of gum in sketchmaker s 
colour, rendering it too hard ; :!rd. too litlli^ resin varnish on the 
surface of the roller, or too uet when sketch was laid down. 

Wax Impressions. Aftei- the re})eat or quarter sketcb has been 
engraved, impressions are taken from the same hi the following 
manner A little na]ihtha is first used to clean the surface, and 
powdered lanqi-blaek rubbed into the engraving, and the surface 
of the roller cleaned with a soft leather pad, although the workman 
usuallv ajqilies the side-of his hand for this purpose. 

A sheet of oil ^laper is next rubbed over with beeswax, which 
is well spread with a dolly ruliber. The waxed side (jf the ]iaper is 
laid on the roller, iiressure and rubbing are resqrted to with the wire 
card or burnisher, and the transfi-r ])ulle(l from the surface of the 
I'oller. 

If a reverse imjiression is reipiired, another piece of waxed paper 
is bui'iiished on the toj) of tlu' first impression, and the reverse trans¬ 
ferred to the roller. When the engraving on this (the leading roller) 
is completi'd it is then jiolished to take away any " burr," and thus 
gives a clean surface. 

Full Impression and Proof.—A ])iece of heavy cartridge paper is 
cut the width of the roller and about 2 inches larger than the circum¬ 
ference. The surface is waxcxl and wi'll spread, and the engraving 
on the roller filled with lamp-black, as already exjilaini'd. 'I’he waxed 
paper is laid on the roller and vigorously, but evenly, rubbed with 
the burnisher. The 2 inches of extra jiaper is also overlapped and 
burnished down. Three pitches, one in the centn- and one towards 
each end of th(' roller, are ent, finis on the centre of the lapped 
jiortion. The lajiped portions are lifted up several indies, and the 
upper jiart laid on tlie surface, of the roller and burnished well 
dowm, thus showing a repeat of thi' eirenmferenee. I’he paper is now 
gently ])ullcd from the roller, and termed the " full ’ impression, 
which also serves as a proof for exammation with a view to oorrec- 
tions if required. 

Transferring Full Impressions. —Rollers for the other colours have 
alread^f been prepared, because it is better not to allow' " full im¬ 
pressions to lie any length of time, as shrinkage may take place. The 
various rollers are covered evenly with resin varnish, and the impres¬ 
sion laid around the roller, gently at first, to see that the pitches 
join exactly .sejuare on the circumference. It is then burnished on 
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the surface. Three transfers, «ith care, can be taken off, hut if more 
are reejuired it is advisable to arrange for a second impression. 

The rollers for the various colours oi' " i)egs " first have the parts 
engraved that bondage on the leading roller. Tin- original sketeh 
is then laid on, and a transfer taken from the parts re(|uired. An 
impression is now taken from the complete i-e|)(>at and typed all over, 
fitting the transfer to the parts aha'ady engraved from the full imjjres- 
sion, thus ensuring a i)erfect fit of the one colour to the other. 

This sysU'in is repeated foi- all the pegs. Rollers are tht'n polished, 
and forwarded for the ruling of shades or solids as retpiin'd. 

If any narrow lines {ci’oss or round) are on the rollers, these re(pnre 
to be “run out'’ with a tooth grav('r. and milled, pievious to the 
roller being polished, ijnd forwarded for ruling of shades or .solids. 

Transferring Litho Impressions. - Rollers foi these guides rei|uire 
to be treated in a different manner. The first roller is set out, a.s 
already e,\])lained. but*at the intersections of the repeat lines a small 
cross or jiitch, thus , is cut with the graver (usually three of these 
are sufficient). The.se pitches are tilled in with lamp-black, a.nd a 
full wax impre.ssion taken from the roller in the manner already 
ex()lained. This impression is then transferred to all the othiT rollers 
belonging to the pattern, and the pitche.s engraved the same as on 
the lirst roller. The first roller is now covered with resin varnish, 
and the litho impression transferred in the same manner as an oil- 
[laper sketch. 

Each of the litho impressions is carefully fitted on the top of this 
first tran.sfer, and the small cross or jiiteh traced or marked with 
a draw point. This cross now becomes the vital point as regards 
fit for transferring all the impressions to the other rollers. It is obvious 
this method must be accomjilished w ith care and accuracy to ensure 
all the colours fitting. 

The engraver now sets to work and engra\ es only the parts reijuired 
for the respective colours. 

The litho sketch method is best adapted for extra large repeats, 
once round the roller and proportionately wide. It has only the 
advantage of saving a great amount of hair lining, proofing, and 
transferring. 

Proving or Testing the Fit. —An impre.ssion embracing the tw’o 
cross borders of a handkerchief is taken off on waxed transparent 
paper from the leading roller (usually the one binding on all the other 
colours at various points). The rollers to be tested are cleaned, 
and receive a light coating of resin varnish at the part to be tried. 
The proof impression is then laid on, and, if correct, should fit at 
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the required parts. This impression is also used for placing pitches 
on the rollers (for the ])urpose of taking cloth impressions from the 
linished engraving in colours corresjxmding to the design), and 
done as follows : - 

B(‘fore removing the transparent paper from the roller, a pin 
point is marked at a convenient ])lace. also a similar mark straight 
across, al)ou1 7 inches ajairt. These two points are likewise marked 
on all the othei' rollers when proof mark is Htted on. 

Misfit is the term ai))ilied to any engraving where the one colour 
docs not register or tit eorreetly with the other. I his may oecair 
on a single sketch. oi‘ se\'eral repeats eonq>rising a l)order or tilling, 
and may he caused hy the i)entagrapher " ))itehing " from a false 
register or centre', or through some mishap, seeli as getting a lever 
knocked olf the pivot Again, all the engraving of one roller may 

fail to tit. owing to it being slightly 
smaller or largt'r in the eireumferenee 
from the others. 

Suitable Gravers.— Regarding the 
most suitahle gravers to use on certain 
elas.ses ot work, opinions must ditl'er to 
some extent, heeause so much de])ends 
on the method to he enqiloyed in 
)>rintijig. One impoi’tant ])oint the 
engraver should always have in 
view is to regulate the strength 
of engraving in aeeordanee with the 
" grounds." If the grounds are 

Flu l.iT -Fiu'io'\i ri then the outline of the solids 

^^ '' a.nd other detail ought to he cut 

with fine gravers, ami not too dt'cp. If coarse grounds are used 
for solids, the outlines will then stand a coarser graver and 
detail aeeordingiv. It must he noted that a deep line can he cut 
with a fine graver, and perhajis out of all proportion to the sur¬ 
rounding work. This is spt'taally tlu* ease w'ith a Tvo. 1 single point, 
this graver reipiires to he carefully and skilfully handled. It j,s most 
suitable for tine touches in figure work (see tig. i57). No. 2 single 
point can also cut a very dt'ceptivc' line for depth, and may carry 
too much colour in printing, hut is very suitable for tine touches 
in floral work (see tig. I.IS) when used with judgment. Nos. 3 and i 
single points are much used graveis in ordinary work. 

Two-point Gravers.- The liner two points are used for outlining 
.solids, the XXX for the finer grounds and the XX for the coar.ser. 
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the X being more used for stems of flowers where a little “ pith ” 
is required. Nos. 1 and 2 can, with advantage, be used for coarser 
detail. 

“ Combing.” —When largo pieces of ombre work have to be engraved, 
the outline is first engraved as shown in fig. 150, and afterv\ards 



“ combed out," thus .saving a vast amount of time iu rejicated stip¬ 
pling from the plain copj)er. ITsiially a No. 4 four-point graver is used, 
by gradually taking a deeper c.ut towards tlic heavy part, of the ombre 
ctfect (sec tig. IttO). Each of the sketches or repeats rt'quiro to be 
done iu a similar manner, so that, when stippled on the top of the 



Fi}^. 160.—Coniliing picv'ioiis to Sfippling. 


Fig 161 —Stippling 



“combing ’ and roller afterwards polishoHl, all repeats will appear 
a uniform sirongth. 

Stippling. —This is done for the purpose of giving an ombre effect 
or graduated shade (see fig. 1(51) from a very light touch into a solid. 
The engraver u.scs a stipple punch in accordance with the size or 

9 
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construction of the parts to be done, and with the aid of the hammer 
strikes the punch while he moves it, in what might be termed a regular 
irregular manner, thus placing a chattered pin effect on the parts 
required. The roller is then polished to take away the “ burr ” created 
by the stipple punch, which, on examination, will be found to have 
been very great, so much so, that the heavier parts of the stipple 
(notwithstanding the taking away of some of the copper with the 



Fig. 162.—Shaded Effect from Pin.q. Half scale 


“ combing ”) are very light indeed. The heavier parts of the stipple 
are again gone through. This time it is an advantage to do so with 
a finer punch. The roller is again polished, and will be seen to be 
much nearer the desired effect. A final touching up then ought to 
give satisfaction. 

Pin Effects. —Beautiful shaded effects can be obtained from 
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pin work, especially where shaded effects are desired in handker¬ 
chief patterns, as shown in fig. 162, or flat effects, as shown in 
fig. 163. 

This effect differs from ombre work, owing to every pin standing 
out individually and showing a clear white around each. The size 
and strength of the pin obtains the .shaded effect wliich can be wrought 
from the liglitest touch down to almost a solid. Further den.sity 
may be given if the pins at the heavy parts are “ pi(;kcd,” as shown 
in fig. 164. For fine shading on faces of figures the pin i.s preferable 
to the stipple which shows too much of a mottle in this particular 
class of work. 

Various punches are used for pin work. Tlie sha])es arc outlined 



with traverse jioints, and (or covering surfaces the 19-pin ring is 
traversed, marking it lightly. and afterwards .shading off with the 
single pin 

“ Picking.” —The term ‘‘ picking ” is aptly used to de.scribe the 
taking away of small parts of copper at the corners of solid shapes, 
which would show a small speck of white in printing (see fig. 165). 
These arc mostly caused by defective painting. A No. 3 two-point 
graver is most suitable for picking coarse grounds, and a No. 2 two- 
point for finer work. 
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An exception must be made with all cross overs (see fig. 166). 
For these it is advisable to employ a No. 4 single point for the pur])ose 
of preserving a clean (idge, and prevent smeai’ing in printing. 

Mending is the placing of “ plugs ” or small jtieees of copper wire 
into holes on the surface of the roller. These holes would retain 



IC).') —SKowiim IMottli (Jioiiinl I'lipitkc'l 


eolour when |)rinting, and show defects on the cloth. The engra\er 
has many sizes of eo))per wire to suit various sized lioles, and tills 
them as follows 

Having several sizes of mending chisels the most suitalile one is 
selected. The engraver hammers the chisel, first to one side, then 



100—t'ross-over Unjiickod. 


the other, making tlie hole wedge shaped (see fig. 167). A convenient 
size of wire is laid in the hole, and cut off with the graver ; this small 
piece is then hammered down almost level with the surface. If there 
are only a few holes on the polished roller, several rubs with a finger 
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(polishing) stone reduces them to a level with the surface, or, if profuse, 
they are polished down when the roller is on the lathe. 

Larger defects require different treatment, such as placing a short 
stretch of wire on the angle. When this is done, it is advisable, after 
opening up with the chisel, to make a hole at each end with a sharp 
pin, and thus give the mend greater security. A rub with the 
burnisher, after hammering down the wire, tends to solidify the 
copper. Tt is pre'ferable to place in several short stretches of wire 
rather than a long piece, which is more liable to come out. Parts 
wrongly engraved can be repaired in the same manner, but great care 



* 


Fij: 107 —A, Openin'' for wire; K, snuill hole.s; (', Kmall hole.s plim^ed; I), liugo dcioct.s; 

E, larKe defects ]tlugHc{l 

is required to be taken, (“.specially with electro roller.s, otherwise the 
copper plate will become loosened around the hole and ruin the 
roller. 

Chiselling. —The object of using chisels on cross-over lines is to 
bring thl.s part of the engraving t(r the surface. It has also the ('ff(!ct 
of hardening the cop])er, and withstands better the severe action of 
the doctor in printing. 

The chisels arc of various scales, coarse, medium, and fine, and 
also different widths of lines. The coarse scale is used for handker 

wwvmvsaw wwjNissMs*® 

♦•»»»»•*«»»%»»»* — — - .^1 

Coarse Medium Fine 

I'Mg 1()H —Faco Vi(‘w ot (’hiscls list'd for (’ro.s.‘;-(>ver LinoR. 

chief work, the medium and fine for garment work (sec fig. 168). 
Previous to using the chisel, the lines must cither be run out with the 
grav#r, or etched to take away some of the copper. The full width 
of the chisel is first struck in with the hammer, and the punch moved 
along two or three teeth at each stroke tow'ards the left hand, thus 
traver.sing the punch along the line. When there are large stretches 
of lines it is advisable to have them done with the mill engraving 
machine. Lines around the circumference of the roller cannot be 
chiselled by hand, owing to the cylindrical shape of the roller, and 
must be done with the mill machine, except for small pieces when 
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the difficulty is overcome by the engraver “ shaking ” the line in 
the following manner :—A tooth graver is selected to suit the width 
of line, and wliile taking a slight cut the hand is rocked from side to 
side, whicli gives a "knurl” to hold the colour better, and prevents 
the line from " stripping ” during the process of printing. 

Wheeling.— These roulette or knurlhig tools (see tig. 147) are used 
by the hand engraver to impress a .seri(w of dots or tine angle lines 
where it would Jiot be advantageous to do them in the mill machine, 
and only for short lengths on the circumference of the roller, for the 
.same purpose as explained for " shaking." Tlie wheel is pressed on 
the roller, and leaves a series of indentations corresponding to the 
w heel. 

Dragging.— This term is most applicable fos putting depth into 
grounds. It is done with a tool called the "drag” (see tig. 14.‘{), 
Both hands are employed when using it, the right hand on the handle, 
and the left to steady and direct the graver, vvhi?li is lixed in a .sipiarc 
liole. 

'I'he graver is pulh^d from left to right, througli the ground, (aire 
bemg exercised that an ccjual cut is taken out of each furrow without 
injuring the to|) of the ground. When the graver requires to be 
sharpened it is taken out of the holder, fixed in a graver handle, and 
whetted in the usual manner. The sharpening requires special 
attention, otherwise when replaced in the drag it will sliow a different 
cut, owing to the face of the graver being slightly flatter or sharper 
than previously used. N'arious single-point gravers are used according 
to the .scale and depth of ground. 

Examining Rollers. —When rollers are etched after engraving in 
the pentagrapli machine, they are examined by the hand engraver, 
who touches up any weak or broken lines, mond.s acid liole.s, and 
rubs with the aid of the burnisher any .scratches and pitch lines, pre¬ 
vious to the roller being forwarded for polishing. 

Should the engraving on the roller be an outline for a blotch, 
judgment should here be exercised, and any small holes allowed to 
pass where the blotch ground will appear. 

Gravers used for touching up defects in pentagrapli work require 
to be slightly rounded to imitate the bottom of the etched line. No. 3 
or 4 single point suits best for the etched single line. The gravers used 
for cutting through defective grounds must also be rounded. No.s. 5, 
C, or 7 single points are commonly used for this purpose. The graver 
can be easily rounded by lightly rubbing the edge on a piece of fine 
emery cloth, but they .should be kept specially for this class of 
work. 
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Burnishing.—It will occasionally be found when examining rollers 
engraved by pentagraph that some odd sketches are slightly heavier, 
owing to the diamond point cutting keener than others. This may 
be rectified by applying the burnisher (see fig. 138), which tends to 
close the engraving, but care must be taken that the surface is not 
sunk. ’ If the engraving is too strong all over, this can be ini 
proved by a burnisii in ihe mill macliine, as explained under mill 
engraving. 

Shade-line Effects.—Handkerchief designs after the style of fig. 109 
require all the .shade effects to be engraved by hand, owing to the 



Fig. IfiO.—Soclion of Hantlkc-rchiof .showing Shade Linos engraved on various Angles 


angles of the shade lines being “ tossed ” to suit the shape. A small 
scale (gee fig. 28), u.sually impresaioned on cloth, is kept by the engraver 
for deciding on the scale of lines to use. In the workshop are small 
zinc plates about 6 inches .square with various numbers of lines to 
the inch ; from these, wax impressions are taken, and transferred to 
the roller according to the angles required. 

Fall-on Effects.—The engraver ought to study well the design 
when fall-on effects are required, and, if necessary, consult with the 
printer and merchant as to the variety of combinations in colour 
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that are desired, otherwise some unsatisfactory productions may bo 
the result. 

By one solid colour falling on another a different colour can be 
produced, thus— 

Orange produced by pink falling on yellow. 

(fhocolatc ,, red ,, green or blue. 

Oreen ., blue ,, yellow. 

Half-tone effects can be .secured by a .shade line or stipple falling 
on a solid colour a.s follow.s :— 


Salmon produced by pink stipple falling ®n buff solid, 
(ffarct ,, chocolate ,, ,, 

Dark mauve ,, red ,, ., fduc ,, 

Bight ,, ,, blue ,, pink ,, 

Dark olive ,, chocolate „ ,, liglit olive solid. 


Mid effects can be produced with a shade line of the dark colour 
falling on tlie pale solid—f.e., a red shade falling on solid pink, dark 
helio shade falling on light helio solid, or dark blue shade falling on 
light blue solid. 

For outlining for half-tone effects, a No. 3 single-point graver 
is well suited, cutting a line about half .strength, which ought to be 
regulated a little, cither lighter or heavier, to suit a fine or coarse 
scale of shade line. 

It is always advisable to rule the shade with a reverse ground to 
that of the solid on which it is falling. 

Ruling Grounds .—Fint Garme.nls, print on work. The solids on 
the “ peg ■’ rf)llers are usually ruled with 52 to 55 lines to the inch, 
and shade lines for mid effects with 70 to SO lines, and the blotch 
with 48 to 52 linos for this class of w'ork. If oj)on sketches are on 
the blotch it is advi.sablc to adopt the opener scale, and also keep 
it extra well on the surface. 

Coarse Oarments. —Print on or discharge, also fine handkerchiefs 
(such as two or three patterns on the roller), might be ruled with 
similar grounds, as follows :The “ peg ” rollers with 45 to 50 lines 
to the inch, .shade lines for mid effects with 65 to 70 lines, and the 
blotches with 38 to 45 lines, according to the construction of the 
design. 

Coarse HandkercMejs —for printing well through the cloth. The 
“ pegs ” can be ruled with 35 to 38 lines to the inch, and the 
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blotch with 32. Should mid effects be on the design, they may be 
ruled with 60 to 65 lines. 

Large Kangas. —Two-colour and 72-inch circumference rollers. The 
black is ruled with 30 lines and the blotch with 25 lines to the inch. 

These figures are given in a general way, but it must be under¬ 
stood that a certain amount of latitude requires to be allowed, owing 
to some printers desiring finer grounds than others, even for the same 
class of work. 



CHAPTER Xlll. 


ENGRAVING FOR PAPER STAINERS. 

'J'liE engravings for ])aper hangings are executed in a somewhat similar 
manner as to tliat done for calico. The work is done on solid copper 
cylinders, 30 inches wide, with similar bores, owing to the rollers 



Fig 170 —()iK‘-eolour Exaniph* of Engraving for Paper Staining. 

being prmted in similar machines, only the designs are transferred 
to paper instead of cloth ; but that all-important difference makes 
it possible for the engraver to give a finer class of work wdth equally 
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superior results compared with what requires to be done to give 
practical results on the cloth. 

Hand Method. —'Phe largest proportions of the designs are engraved 
by the hand method, owing to the repeats being of a large nature. 
Sketches on transparent paper are made for tliese, and transferred 
to the roller, as explained for hand engraving ; one roller being used 
for each colour, except for fall-on effects, but these are not utilised 
to the same extent as for the calico. 

Pentagraph Method. —The smaller repeat patterns can be engraved 
by the pentagraph macliine, and finished off by the hand. A great 
amount of fine stipple work can be expended on the various effects 
that are wanted (see fig. 170), the finer touches showing to advantage 
on the com])aratively smooth surface on which the engraving is })rinted. 
The “ combing '* and sti])ple work are accomjjlished in the same 
manner as for the calico, but the pins on the faiwi of the punches are 
shar])cr. and require to lie ke])t better up to this standard. 

Grounds. —For the coar.ser and cheaper classes of })aper, grounds 
arc engraved to produce .solids in the same manner as tor the calico, 
but the scale of lines to the inch must be much closer, owing to the 
non-absorbing ])ower of the paper eom})ared with that of the cloth. 
Usually a scale of from .lO to Off lines to the inch is sufficiently coarse, 
and the top of tlie ground must be kept better on the surface than 
f(>r calico. 

'I’he field for this style of engraving is limited, and, consequently, 
can it'd on at few er places, Darwen, Lancashire, being the principal 
centre. 
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CHAPTER XIV. 

DIEMAKING FOR MILL ENGRAVING. 

This method is adopted as a medium for engraving the finest class 
of designs. It is accomplislied hy either of two methods, vhich might 
be termed ancient and modern. The older system is still adopted 
principally for designs where outlines for the diemaker only are 
required, and consists of having a repeat of the design neatly drawn 
on transparent paper by the sketehmaker with transfer black or 
other colour, and then transferred by the dieiwaker on to the surface 



Fig 171.—Die Blocks and Diemaker’s Kyoglass. 


of the die, and engraved thereon. The newer system is aptly termed 
penta-die, from the method of procedure being the same as for penta- 
graph work, by way of preparing the zinc plate and transferring the 
repeat to the die (covered with varnish), and thereafter etching with 
acid. The older system requires greater skill and judgment on the 
part of the diemaker, owing to the difficulty of engraving on the 
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steel direct while retaining the neatness and precision of shape, so 
necessary in this class of work. 

Die Block (see fig. 171).—This apparatus is used i)y the diemaker 
for liolding the die, and is made witl> a circular iron sole-plate, in 
which is a liole about 2 indies in diameter. Tlie body of tlie block 
is made of hard wood, on the bottom of which is a short iron pillar 
which fits into the sole-plate, and allows the diemaker the advantage 
of moving the body round as required. Running across and below 
the level of the sole-plate is a steel sjiindlc, ,screw-cut right and left 
from the centre. Attaiihed to this s))indle are two arms, one on the 
right screw and one on the loft, wuth projecting jioints at toj). The 
die is held sciuire by adjusting these projecting points of the arms 
into ■' centres ' oii the jiivots of the die or mill, and tightening the 
screw. 

Setting out the Die. —'I'lie diemaker on rciaaving the sketch, first 
sets out tlie lines on tlie die corresjioiiding to the sketch. The die is 
plaiwd in the block, and a centre line scratched with the ruling fork, 
also repeat lines for tlie side distance. The V straight edge is laid 
across the siirfaia' of tbe die and a line drawn across, also sectional 
lines in the einnimfcreiua', if reijuired. If lines on the slasli are required 
to be ruk'd, a flat piece of brass having a deep line across tiu' centre 
can be ti.xed on to the si.le of the die block, and the required slash 
adjusted by canting this (liece of brass on the slot at the screw pin. 
'Phe point of the fork is then rested on the die and drawn across the 
groove. The die is now coated wi<!i resin varnish, and when about 
dry (just slightly tacky) the sketch is laid down and a transfer taken. 

The diemaker now proceeds to cut the leadhig lailour with a Jvo. 4 
single-point graver, stronger than the other colours, which arc only 
hair lined It should be noted that a s. parate die is required for 
each colour on the design. Ini]>ressions are then taken from this 
die and transfi'rred to the others, the operator engraving alone the 
parts reipiircd for the n'sjicctivc colours. 

Grounds.- Vv'hcn all the fine parts and outline of solids are engraved 
the required strength, the ground is next attended to, and a scale 
of line»seleoted in accordance with the surrounding work, which may 
be from 7." lines to the inch for large solids up to 12t) luies for small 
solids (.see fig. 172). 

grounds may then be cut with a two-point graver in traverse 
manner, or an impression transferred and cut with a single point. 
Skill and care are required to engrave a satisfactory ground on the 
(^ie, which ought to be ju“t slightly under the surface and level. This, 
will be shown to advantage if the die is dipped in acid to blacken 
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it all over, then polished to clear the surface, thus showing any defects 
in the ground which remain® dark. 

The learner requires to avoid the tendency to cut the ground 
deep at the edge of the shapes. 

Where very large solids are on designs it i.s advisable to only out¬ 
line the shape and rule the ground. If the ground be placed on the 
die for moderate sized solids it is a great convenience to the machine 
engraver if a cross cut is taken out of the solid (see fig. 173), which 
allows an escapement of “ burr " during the j)rocess of machuiing. 

For cutting very tine grounds a No. 7 or 8 single-j)oint graver i.s 
best suited. For medium a No. (5, and “backed ’’ with a No. H. For 
a coarser ground a No. 4. The coarser the ground it must be corre- 



FlU 172 —(U'omul in Solid Shapes. Fi<' 1713 Showinc (Voss ('nts in Solids 

spondingly deeper, and requires to be cut through several times to 
obtain the necessary depth, and after polishing the die, again touched 
up, taking away any thick parts on the ground that would have a 
tendency to show grey when machined. , 

Chiselling. —Stems of a flowing nature (.see fig. 174) require to 
be chiselled, thus putting a “ knurl ” in the bottom of the line, which 
allows the engraving to furnish better in printing. For this the chisels 
\ised may either be line or pin. 

Pin Work. —Where pin work is required in small leaves, as shown 
in fig. 175, they are marked on with a traverse pin selected frojp 
A scale, and shaded off to the required strength. 
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Ombre Effects. — Ombre cftcets are better marked on very lightly 
en masse by the clammer. Usually a scale is selected from the well- 



174 -SteinH of a Klowintf Naturu 
that roqniru to be chiselled 


Fig 17,7 —I‘in Leaves marked on with 
'rraverso Pin Punches. 



known seven pin (see fig. 176), which is tlien worked up by the die- 
rakker, as shown in fig. 177. 
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This class of work requires the greatest skill in diemaking so as 
to give a perfectly graduated shade from a solid out to the finest 
touch. It also ocicupies a great amount of time, owing to the raising 
of “ burr ” in the tap]>ing of the pins, the polishing away of which 
nece,ssitatcs the working up of the darker parts several times, also 
“ picking up ” the jtins, to get tin* neces.sary depth of shade and 
“ bloom " imparted into this diflicult and ” tricky " class of work. 

Mechanical Drill. —There has recently been introduced an appliance 
which saves a great amount of time in working up orabri etfeets com- 



l'']g 177 —worked up liy Dit'nmkci' with Meeli.inical ))m11 

pared with the older methods of finger and bow drill. The apparatus 
is simply an adaptation of the dental drill (sec fig. 178). Attached to 
the top of the drill pic'cc is a flexible tube carried through an outer 
covering which serves as a protection. 1’hc end of this tube is con¬ 
nected to a small steel rod with groove which is inserted into a 
small pulley. From this small pulley a cord is connected to a larger 
pulley (about 14 inches diameter) on shaft overhead, thus obtaining 
the high speed re(|uired for the drill. With a little practice the 
diemaker becomes expert in using this drill to great advantage 
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thus doing away, to a great extent, with the slower method of the 
finger and bow drill. Various sizes of drill bits can be inserted into 
the stock. 

Another metliod for ombre stripe effects for which cither the 
pad (angle-pin line) (.see fig. 179) or seven-pin arrangement can be 



used (see fig. 180). The mill of these is run full strength on to a die, 
and the outline of the design then engraved through the pins, as 
shon n in fig. 181. A mill is then raised and the ))arts where the whites 
of the design appear are pared away with flat belly graver.s on a level 
with the surrounding surrat e. T’his adapfalion certainly saves a great 



amount of diemaking, but great care reipiires to be exercised in the 
paring away, not only to avoid slips which would ruin the mill, but 
also to see that it is thoroughly level, otherwise it will cause a great 
amount of trouble in machining by having unnecessary “ sinks ” on 
the roller, which agam entail further labour to erase. 


10 
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Various Effects.—Diemaking is the medium par excellewe for 
working up effects which it is impossible to obtain from pentagraph 
or hand method. 



Flu 181 —Outline of ( iitjiaveii 

and l‘ins pared a\\.^^ 



Fil" 1S2 •Sn|)erpf).ve Jbtlet !,•'fioni Viii'' 



Fie 18H—Watered Eileet. 






Fig JH4—I’alterns worked out I'roni Honeyeonib (Jrounds. 

Various tones and superpose effects can be produced (see fig. 182), 
also “ watered ” effects, as shown in fig. 183 ; honeycombs, as shown 
in tig. 184 ; and woven effects, as in fig. 185. 
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The good taste and skill of the diemaker can he shown to advantage 
in many respects regarding detail, by giving leaves the necessary 
enrve to maintain the law of growth, also to secure the desired plump¬ 
ness. Again, uith the common sijuare imicli can he done hy a slight 
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curve in the centre, which secures a sliarpiicss, otln'rwise lost if tlic 
square is formed uith straight lines. 

Traverse Work. The arranging and working out of geometrical 
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designs might he termed an art, and in the hands of a skilful diemaker 
many beautiful effects can be produced (see fig, 186). The ground 
work of traverse designs is obtained from the square, step, diamond, 
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and mixed pins (see fig. 187). The various scales are usually marked 
on what is termed a trial die. The diemaker may crudely shape 
out his ideas on paper first. |)rcvious to using the trial die for further 
detail. 

The clammer next gets instructions to prepare a die, say with 
No. 7 Kcpiare pin, eight pins in sketch, and three sketches on the die. 
On receiving the die the shape is cut from pin to pin. thus forming 


few 

isifi 




Square Pin Step Pm Diamond Pin • Mixed Pm 

Flu 1H7 —Showing lunv Dcsiutis art' workt'd out frotu various I'm (Irouiuks 


the design as |ilanned on the trial die. Each e.init on the die must 
bo similar for the pur])ose of traversing— l.c., linking jierfeetly into 
each other. 

'■ iSnags." for the purpose of raising the mill to traverse ])erfeftly. 
are (iarcfully iilaeed on each side of the work in accordance with tlit^ 
repeat, as .shown in tigs. 188 and 1H!>. 



IHS and IH!) Showiiiu httw aic iilaml on tlio Du* tor raiNinu the A^ill 

Diemaker's Outfit. —An immense selection of tools and punches 
can be enumerated to make up a valuable outfit for a diemaker. This 
equipment can only be obtained gradually, but should be aimed at 
by every skilful tradesman. Aj)prentices should be careful about 
rushing into the making of ’many of the tools before he acquires the 
skill and knack of producing them perfectly, otherwise they are of 
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little value. In the case of some of the tools, such as drills and stocks, 
it is advisable to pay a skilful engineer for making them. 

The following might be enumerated as a well-equipped outfit:— 

1. A good strong tool box with fittings in.side in the shape of 
“ trays.” 

2. 8et of three V.s (see fig. 1!)()). These might be termed diemaker’s 
straight edges, and arc used for ruling cross lines on dies at right 
angles to the (iireinnference. They are usually 3, (i, and 9 inches 
long, and made of steel forming a right angle with a bevel at out¬ 
side towards the face. 

3. One ruling fork. This tool is constructed in the same manner 
as used for rollers, jmly on a much .smaller scale, usually about 
3 inches in height. It is used for scratching lines around the die. 

4. One bow drill (see tig. Mil). This is manipulated with a small 
bow and used to w«irk up ihn effects when the 
finger drill would be too weak. It is now being 
supplanted by the mechanical drill. 

5. One .dock or pin whetter (sec fig. 192), 
whiOi is used for whetting up pin punches in the 
same manner as ex))lained for hand engraving. 

fi. An eyeglass in stand, as shown in lig. 171 ; 
it is placed on the .sole of the die block when 


Fig l! ') -DitMiiaki'i’s V Of Straiglit Edge* Fig l!H —Dicinakor’s liow Drill. 

working. Also a glass for fixing on the left eye when a freer move¬ 
ment is desired. 

7. Selection of grai ers from Nos. 1 up to 8 single points and Nos. 
3 up to 8 two points with various handles. 

8. 'rwc hammers. A light one used for ordinary work and a 
heav^ one for I'aising punches. 

9. One drill step (see fig. 193). This tool is used for whetting 
drills for opening out pins. It is shaped as the name indicates and 
made of brass about 2 inches long and 1 inch in height. 

10. One finger drill (see fig. 194). This is made from a piece of 
steel about 5 inches long and tapered towards the point. It is used 
for putting depth into pins without raising “ burr,” by rolling it 
between the thumb and first finger. The cutting point must be 
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and mixed pins (see fig. 187). The various scales are usually marked 
on what is termed a trial die. The diemaker may crudely shape 
out his ideas on paper first. |)rcvious to using the trial die for further 
detail. 

The clammer next gets instructions to prepare a die, say with 
No. 7 Kcpiare pin, eight pins in sketch, and three sketches on the die. 
On receiving the die the shape is cut from pin to pin. thus forming 
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the design as |ilanned on the trial die. Each e.init on the die must 
bo similar for the pur])ose of traversing— l.c., linking jierfeetly into 
each other. 

'■ iSnags." for the purpose of raising the mill to traverse ])erfeftly. 
are (iarcfully iilaeed on each side of the work in accordance with tlit^ 
repeat, as .shown in tigs. 188 and 1H!>. 
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Diemaker's Outfit. —An immense selection of tools and punches 
can be enumerated to make up a valuable outfit for a diemaker. This 
equipment can only be obtained gradually, but should be aimed at 
by every skilful tradesman. Aj)prentices should be careful about 
rushing into the making of ’many of the tools before he acquires the 
skill and knack of producing them perfectly, otherwise they are of 
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13. Several ground dies. 

14. ,, stipple dies. 

15. Die for single rings. 

1*>. .. M with pin in the centre. 

17. ,. pin ring.s. 

18. ., spots. 

Ih. .. skeleton scpiarcs. 

,, solid .s(inares 

21. ,, traverse ])ins 

22. ,, single ])ins. 

23. small rosettes. 

21. ,, seed shai)es. 

25. ,, pear shapes. 

2<>. pine .shapes 

27. ,, oval .sha])es. 

Also set of ])uuehes*raised from dies Nos. 12 u}) to 27. 

A packet of various small fih'.s are also useful for a dieniaker, and 
two ])airs of steel spring dividers. 
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(JHAPTEll XV. 

PUNCHMAKING FOR CALICO ENGRAVING. 

Tm.s department is usually linked up with diemaking, but apart 
from it there is an art in making ])unehes, which few men acquire 
to the same degr(5e of ]ierfeetion as those trained in a stampmaker’s 
shop. Many sets of ])unches, such as figiires aftd letters, can, there¬ 
fore, be purchased from a j)raclical stampmaker cheaper than they 

can be made by the calico diemaker. 

* * 

Tools Required. For punchmaking the following tools are 

required :— 

One 14-inch coarse file for " roughing up. ' 

A set of sniall assorted tiles. 

A hand vice and a paii’ of pliers. 

An eyeglass and stand. 

Two hammers (one heavy and one light). 

A bow drill. 

A blow])ipe. 

A ])air of steel spring dividers. 

Several small chisels. 

A few gravers (single point). 

\\’ater jar for hardening and tempering. 

A punchmaker’s block. 

Punchmaker's Block— Description and dimensions (see fig. 196).— 
The block is made of cast iron with moval)le steel jaws. It has a 
pivot on the bottom, which is inserted into a block of hard wood. 
The iron block is circular in shape and 71 inches in diameter by 2| 
inches deep. The pivot is 2| inclu's long by 11 inches in diapieter. 
A flange of about 2 by | inches at the top of the pivot is necessary 
to allow the block to revolve on the wood sole, which .should be about 
6 inches .square and 2| inches deep. 

The hole in the iron block is about 3| inches long and 1| inches 
wide by If inches deep, and nearer the one end than the other, as 
shown in the illu.stration. 

Between the steel jaws, which fit into the hole, is a space to allow 
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of the punch being inserted. One of the jaws is | inch in thickners 
and the other 1| inches. The screw at the one side .should be strong, 
say J inch in diameter, and have a good deep thread. 

Steel for Punches. —This should bo of the very finest quality, 
and can be simply tested by polishing a small part and placing a 
drop of nitric acid on it. This should produce a black .spot. The 
harder the steel the blacker should be the spot. Iron, on the contrary, 
remains bright if touched with nitric acid. 

Good steel in its soft state has a curved fracture .and a uniform 
grey lustre. Tn its hard state it has a dull silvery uniform white 
appearance, t'racks, threads, or sparkling j)article.s denote bad 
quality. Good steel will not bear a uhit(? heat without falling to 
pieces, and will crumble under the hammer at a bright red, while 
at a middling heat it may be drawn out to a fine point. Punch steel 
usually costs about (id. ])er lb. and is purchased in long bars. 

Steel recpiired to luake assorted sets of punches can be had of 
the following sizes : — 

«. V'.v. 1. iV. h n.- i iiH'li sipiare. 

Punches require to be 2.1 inches long, 
but in cutting tlm steel into lengths J inch 
e.xtra is allowed for tiling and dressing iq) 

(be ends. 

Cutting the Steel.— Having a pair of 
dividers set to 2§ indies, this dist.anee is 
marked off on the bar. then with a lliree- 
cornered file a dec)) incision is made on the four sides. The thicker 
.si'ie.s are gripped in a large vice and with a tjuick stroke of the hammer 
are neatly snapped off at the tile marks. i hre must be taken t-o have 
the incisions deep enough so that one blow of the hammer shall break 
off each piece. If steel is struck more than once it has a tendency to 
bend slightly, and when once bent no end of trouble ari.scs, both in the 
making of the punch and also when it is in u.se. 

Softening the Steel. —Hat ing broken the bar into punch lengths, 
the pjfces are made soft by jilacing them in a tire until they turn 
bright red, then smartly plunge them into dry lime or Portland cement; 
even fine ashes make a good substitute to exclude the air to some 
extent. Allow them to remaui there until quite cold. 

After being withdrawn the ends arc squared up and the corners 
taken off the square with the coarse file. A punch is easier held when 
the corners are not too sharp or “ pcaned ” as it is termed. The 
heads are also filed up in an octagonal manner ; the centre of the 
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head should be exactly in the centre of the steel. The face should 
be filed carefully Tip to about the size of what the finished punch 
will represent. Hy this meatus it is more easily raised, as it requires less 
hammering. 

Spots.- These are punclies with a ground or lines inside the circle 
for file purpose of obtainmg a solid jirint. The older’ method for 
raising spots was from a fine ground die {set' fig. 197, A). Forty pieces 
of steel, or feveer. according to the number arranged for the set, are 
filed u]i, the first with a very fine point and gradually getting larger 
on the face as the numbers advance. All the ])ieces are then h.ammcred 
on the ground die, which is fixed in the block until the lines are fully 
brought out into relief, care being taken that the punch is held square 
when .striking it into the ground. Numbers tk’om one upwards are 
then marked on the side of the pieces. 

.■\ die with a tapered hole (see lig. 197. B) is then placed 
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in the block and the smallest size, which is equal to a fine jiin. is gently 
tapped with the hammer into the hole, then No. 2, and so on until 
the largest si'ze is towards the to]i of the hole, This makes them 
jierfectly round, but much depends on the skilful eye of the punch- 
maker to see that a perfect gradation in the sizes have been secured. 
This method is not the best, and can only be recommendc'cj when 
a good spot die cannot be secured. 

In all cases the steel to begin with should only be filed at the pomt 
with a short ta|ter or “ candle, " as it is termed, until the punch is 
raised, otherwise it is liable to bend. Then in the tii ishing all the 
set can be filed to a proper taper. 

The other and more safe method is to raise the spots from a die, 
as shown in fig 198, and thus dispense witii the hole for adjusting 
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the size. The steel is treated in the same manner as already explained. 
It is better to first number the punches from 1 upvvard.s and .strike 
them into the corresponding numbers on the die. Caro must be taken 
that the spot die is fixed square in the block, and the spot struck 
exactly in tlie centre of the steel, also that the pundi is held square 
when using the hammer. 

Single-edged Rings (see fig. 199) for the die.—Tliese are .sometimes 
termed skelelfui rings -4.e.. a fine line forming a circle. They are 
graduated in tlie same manner as the spots. The steel requires to 
be treated in the same uny, as already descril)ed. and also numbered 
as a guidi^ for the liand engraver. The steel is first struck on to the 
die, and when the outline is thoroughly ” bottomed,” or raised in 
relief, a sharp pin is ant'd to make a centre on tiu' rhig for the purpose 
of using the how drill to clear out the steel in the centre. Croat care 
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l!M> —from Sinjilc-iiiij' J)ic 

mus: be takt'ii to leave the outline untouched by the drill. Several 
sizes of drills require to be used for each six punches or so, sharp 
for the smallest, rings and flatter as the sizes ascend. 

A set consists of about CO graduated sizt's. 

Double- or Thick-edged Rings. —These are prejtarcd in the same 
mannqf as explained for singh'-edged rings, and are most useful for 
hand engravers (sec fig. 200). 

There are usually four sets with different degrees of thickness on 
the ring, each .set being of a uniform thickness. 'ITie 0 set is the 
finest and has a very thin bondage (a shade thicker than the single 
rings). No. 1 sef. is a little thicker. No. 2 set thicker still, and No. 3 
set is the thickest of all. Each of the sets have about 45 sizes with 
a “ chased ” ground on the face of the ring. They are marked with 
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the distinguishing figure as well as the figure for gradation in size 
of ring. 

Single Pins. —These are placed on a die and have 12 pins of a 
graduated size, from the sharpest point down to a good thimble shape, 
as shown in fig. 201. When raising punches from these, special care 
should be taken to see that the point is exactly in the centre of the 
steel. As with other {uinches, they are raised with a short taper 
and a longer (candle tiled up afterwards. Also note tliat when hardened 

•oepoo “0,pOooooo 

000 0 

0 o o p 6 o 

066606 “ 

066666 

I'liZ 200 fioin ill*', tlltrlv rdjrrd 


OOOOOOO 

„oooo 6 ’ 

OOQ© 

©00 


tlicv arc not ” let back,” and are the only punches treated in this 
exce])tionnl inunner. 

Traverse Pins. —These are punches with two ]>in points raised in 
relief. They arc made from J inch squai'c steel for the fine set and 
{ incli s()uarc for the coarse set. Eacli should consist of about 25 
j)unches. 

'Fhc ])oints, which arc very sharp, should be marked on steel 
liaving a vci'y short candle. A file and a No. 1 single-point graver 
is then used to clear in between the points of each punch. 

A.. ' = = = hi i u 
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Fiji 201 - Sinjrlc l^ins, thiniOlo shaped. Fil'. 202 —'Idaverse l’in« 

A. Show.s Mirfaee aiea A, Fin<‘ sel 

Shows tle])th ol pins U, Coarso set 

The scale of pins are graduated off as shown in fig. 202. 

Ground Chisels. —These punches are of various widths, depths, and 
breadths to correspond with the nature of the engraving upon which 
they are to be used. Some prefer long-fac(xi chisels, others short 
faced, as shown in fig. 203. As chisels are much used, it is preferable 
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to make them from iV inch square steel, and, if necessary, get the 
ends hammered out for the long face. 

They are used for cross-over line work and also at the edges of 
solids for the purpose of hardening the copper to withstand better 
the action of the doctor while printing. When raising deep chisels, 
snch as are used for handkerchief rollers, they are first marked on 
from a ground die (see fig. 204) which is fixed in the punch block, 



then a single-]U)int griivei- is used to deepen tlie space between the 
teeth. 

Stipple Punches. —The raising of tlie.se punches in a thoroughly 
sati.sfactorv manner is most difficult to accomplish, and requires 
greater .skill than any of the others. At the same' time a jicrfcct die 
(or as near peifcction as po.ssible) ought to be .secured for the purpose. 
In common use there are four scales of uhat is termed the 19-pin 
(see fig. 20;>). 


Fi}?. 20o.—Impression from JJic for raisin" Fig 200 —Iinpro.sHion from Die showing 

Stipple Piinehcs, 10 jnn.s on each rii'" 10 and G Pins for Stipple PtincheH. 

t 

The f.ace of the steel should be filed up in the .same manner as 
directed for the making of spots, the centre of the steel being hi the 
centre pin of the stipple on the die. The punch is then struck gently 
with the hammer until the pins are formed on the face. The outer 
row of pins is assisted in the raising by gently touching the points 
of the centre pins with a very fine file. When the jiins are almost 
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perfect, Kpecial care must be exercised in using tlie hammer, 
On a perfect stipple die the punch should be continually turned, 
althougli some punchmaker.s prefer to retain the same position until 
oomj)lct.ely raised. Stipjde punches must be ])erfectly flat to be of 
good .service. 

For the imrpose of going into corners and intricate jioints various 
sha.i)cs of ])miches are raised out of the 19-pui stipple. There is the 
7-j)in secured by omitting the outside circle of 12 pins ; then tlie 
10-pin and tlu‘ (i-pin sluipcs, both of wliich form a set'd siiape. The 
KOpin sliape. when made from the 10, is usually not .such a well- 
shaped ))unch as one made from a die .specially with the 10-pin. It 
is well, therefore, that these odd shajK’s be also made on the die, 
as shown in tig. 20(i. 

Pin Rings. - -TIk'sc punches in appearanc^e closely rcsenihh' the 
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stipple. A set on a die may consist of 50 different sizes, graded from 
size 0. the smallest, uj) to about | inch in diameter, as shown in fig, 
207. They are used for covering surfaces, as explained under hand 
engraving. 

They arc raised in the same manner a.s sti})ple ))uncheM, but after 
they are perfect on the face, a graver for the finest, and a five knife 
tile for the largt^r rings, is used to clean in between the outside row 
of pins. 

Various Shapes.—I’unches are often made for shapes that do not 
come under any special or stock set, such as ])ear heads or heart shapes, 
as shown in fig. 208. For larger shapes (see fig. 209) a sketch from 
the design is drawn on tran.sparent paper and transferred to the face 
of a piece of steel and the outline engraved. The inside is then cleaned 
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out with a drill, a chisel, or a flat-belly graver, as the nature of the 
punch requires. 

Counter Sinks. —I’hese punches are seldom ijsed in the making of 
ordinary punches, but for figures and letters they c^omc in very handy 
for repairing these. A counter sink is a ]mncii tiiat is made to fit 
into the hollow parts of another jmncli (see fig. 21(t, I)). 

Reading of Punches, - A punch for engraving purposes reads 
coriecfly fiom left to right (see fig. 210, E). and uhen struck on the 




8 o 88 >J;:is! 


mm mm 


^ C C • o o 
► 3 C • o o 
c c 


• ••••• 


00 0 o o 00 333 ° 


o 


DQ)Oog00@®@ 


vvvvVV I 

; o< Cp O- ^ y.'.i 

♦►OCCQ-;^^ 

jc<?c54c:i::j:<e 

»s|o*o<|>(gci)| 

^iC C<J-t3^1 
cOfS 



|®*§S«@Q)0|*oOOO© 


Fiii 20!) —Imjivcshion Icom \ai loti.s Sliii|)<*si suilnlilc liir inakinu Jhind I’nnchos 


roller u ill appear reversed. V\ lieii the roller is printed it again reads 
correctly. A punch for numbering rollers or tools is rover.sed on 
the face (see fig 2](», A), but when struck on will read correctly. 

Punches for Punching Machine.— .4 sketch is drawn in the same 
manner as explained for '' various shapes ’ and transferred on to a 
piece of steel, the face of which is convex in accordance with the 
circumference of the roller on which the shape is to be engraved. 
It is also cut out in a similar manner, as detailed for various shapes. 
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The piece of steel is then liardened and raised in relief (on a punch 
block specially used for this purpose) on to a concave-faced piece 
of steel, the liead of which is shaped to fit the holder of the punching 
macliine. 

This method can only be employed with suitable one-colour 
patterns and for the sake of economy, owing to the punching machine 
being self-acting when set and started, it' is found in most cases that 
the style of j)atterns suitabk^ tor the puneliing machine can be as 
economically wrought out in the ordinary mill CTigraving machine, 
the roller of which can be easily re})aired, which is not the case 
with the pattern engraved on the punching matdiine. 
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Hardening Punches.—Dissolve some common salt in cold water, 
and place the jar containing this in close proximity to a gas jet. The 
punch is gripped in a hand vice and the face end held in a gas flame 
until it turns to a bright red. then quickly dipped or dropped into 
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salt water. The blowpipe is used for larger punches, the gas flame 
not being powerful enough. 

Extra large punches are better to be hardened as explained for 
dies and mills. 

When a punch is made red hot all over, care should be taken 
that it is not all made hard in the dipping, because, if a punch is 
very hard all over, it is liable to chip or break, and is also dangerous 
to the operator when being used. 

Tempering Punches.—Before a punch is ready for use it requires 
to be tempered or “ let back (after it is hardened) in the following 
manner ;—The j)un<;h is poUshod at the ta])er towards the face end 
on a piece of line emery or carborundum cloth laid on a bench, care 
being taken while rubbing that the face is not touched. A little oil 
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is then .s|)riad on the punch which is held with a pair of pliers in a 
small gas jet, until it becomes a light straw colour, then dropped 
into a jar containing .salt water. 

.\ quicker method can be adopted, as follows, when a complete 
set of punches reejuire to be tempend:— 

Procure a piece of sheet iron about 12 inches long and 8 inches 
broad, and rest it on the top of a wood block, as shown in fig. 211. 
Arrange tlie {)unchc.s in rows and keep the gas flame moving beneath 
the .she('t iron. .4s tlu' punelies turn to a light straw colour, they 
are lifted with oliers and dropped into the jar of salt water. As in 
tempering other punelms, it is desirable that a little oil he poured 
over them, it is reckoned that oil tends t.o toughen the steel in the 
process of ‘empering. 
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CHAPTER XVI. 

DIE AND MILL TURNING; ALSO CLAMMING. 

These ()j)tTati()iis might be termed the engiiieeriiig de|)artment of 
the (mgraving shoj), and require great accuracy and skill to he exer¬ 
cised in preparing (he tools, if the best results are to he obtained 
with th(' mill engraving. 

Tliere are (wo kinds of dies, "round " and “flat.’’ The round 
is generally used, and for many reasons. 'Fhey are easily prc'pared, 
better shaped mills are obtained from (hem, ^re quicker clammed, 
and are alone suitirl for all classes of repeat designs. The limitations 
of (he Hat dies will be dealt with later. 

Preparing the Round Die.— When the sketehmaker has finished 
his ))art of a design to be engraved by the mill, an instruction sheet 
is forwarded to the (dammer to i)r(q)are, say, one die seven round, 
which means seven sketches or repeats on the circumferema- of the 
roller. If the design contains more than one (a)lour, a die is pre])ared 
for each colour, all being the same in circumference. After measuriiig 
the width of engraving to be placed on the die, and allowing | inch 
])lain on each side, also s])aee of i inch for snags and an allowance 
of 1 inch for th(^ pivot on one end, a piece of round mill ii’on is cut 
the recpiii'ed length, into whiidi a hole is drilled at ca(di ('iid for eentres 
to run in turning lathe (sec fig. 212). The body and ])ivot arc then 
rough turned to nearly the re(pnred size. 

Welding Pivots. —With large dies and mills it is rather laborious 
work " roughing ’’ part of the body down to the size re(]uired for 
the pivots. It is, therefore, good economy to saw off the recpiired 
length and get the pivots beatcai out of the body by the aid of the 
steam hammer. 

At this stage much depends in having not oidy a eorre(d' sized 
die but also well-shaped as regards the concave form. 

Sizing the Die. —The circumference of the roller (when turned 
and polished) on which the engraving is to be done is then marked 
on a piece of copper tape and divided into the required number of 
repeats or sketches on the circumference of the roller. To this is 
added what is termed clamming allowance (as shown on scale in 
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fig. 213), equal to about iSn of an inch for every sketch or repeat on the 
circumference of the roller. Seven repeats equal yW are then added 
to the size of the roller taken on the copper tape. According to the 
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i^tyle of work iudgiiionf^ is exorcised at tliis stage, and more allowance 
given for open than for close work. 



Shaping the Die. -All the die.s are made concave—hr., slightly 
smaller in circumference at the centre of the body and gradually 
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tapered up on each side (as shown in fig. 214 in a slightly exaggerated 
form). 

Pivot and Square on Die. —A pivot is required only on one end 
of the die for the convenience of handling and giving a grip with 
tongs when lifting out of the case-hardening pot so as not to injure 
the body. A scpiare is sometimes filed out of the pivot for traverse 
dies. 

Polishing the Die.—It is necessary to have as good and clean 
a surface on a die as on a roller. The tool marks are taken away with 
a fine fih^ and then a Turkey hone used with the aid of some oil to 
put a high polish on the surface. The die is then coated with varnish 
and penlagraphed, or j)laced in the diemaker’s hands if it is to be 
engraved from a sketch. 

Mill iron. - The best 
quality of steel is .scarcely 
necessary for dies and mills, 
as the surface only recpiires 
to be harileued ; llicrefort^ 
rolled or mill iron is quite 
good, and much cheaper 
than steel. .At the same 
time it must be clear of 
fractur(‘s or reeds in the 
metal, otherwise bad results 


214—DirConcave Sha)R' Fij; 2l.^> -Flat Die 

w ill follow during the process of case-hardening by these reeds opening 
up on the die. and all the labour ex])ended thereon will require to be 
done over again. 

Flat Dies. —This form of die (sec fig. 21.5) is confined to a limited 
class of work called " bumps "—i.e., sprigs outstanding and having 
no continuous engravmg from one repeat to another, or handkerchiefs 
with corners and borders chased, and well that it is so, owing to the 
difficulties and risks in working them. They arc only advantageous 
and justified when a large sprig of intricate detail with many positions 
occurs in the repeat, thereby saving a great amount of diemaking. 

If a design has a very elaborate sprig with a variety of four positions 
of the same object in the repeat (as shown in fig. 216), a flat die could 
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be prepared and only one object engraved. Four separate clammings 
would have to be done, say, two positions raised on each mill; but, 
notwithstanding this expense, a great economy has been effected 
in diemaking. To avoid the flat die in cases such as this, it is better 
to try and arrange a plan with two positions, half turn (as shown 
in fig. 217), which still gives fotir positions and allows a round die 
to be prepared, with the two positions engraved ; it also admits 
of one mill being raised, which can be turned round in the mill frame by 
the machine engraver and give the four positions on the roller, as shown 
in the last figure. For preparing a fiat die it is advisable to use good 
steel, as comjcosition is more liable to twist during the jiroeess of 
hardening. 'I’lie scpiare selecded should be much larger tlian the 



Fiti 210.—Showing Four Foaitions. Step half. Fig 217—Showing Two r<»itions, A and 

B half turn four po^iitions Step half. 


engraving required, and also be of thicker material as the surface 
increases, from i inch thick for small sprigs up to 1 inch for large 
surfaces. Both sides can be used for engraving. It is w'ell to 
ascertain that the material is soft. If it is not, it is advisable to place 
it into a box in the furnace ; when brought to a cherry red, it is with¬ 
drawn and allowed to cool. The surface may require to be dressed 
in the planing machine, then ground and polished by hand to a 
grEiduated concave shape about inch deep at the centre. This can 
be tested by placing a straight edge across the die, turning it round 
and examining it from the level of the eye. This concave shape is 
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absolutely necessary in order to ensure a well-shaped convex mill 
being raised therefrom. It is more difficult to secure a perfectly 
concave shajie on tlie flat than on the round die, and this is the prin¬ 
cipal reason why they are so much avoided. 

The flat die may eitlier be engraved in the pentagraph, a specially 
constructed appliance being used, or a [)hoto or sketch be transferred 
to the surface. After engraving the sjirig, pitches are marked for 
the various ])o.sitions and snags placed around the engraving, as 
shown in fig. 215. 

Snags. -When the diemaker’s ])art is complete on round dies, 
holes are punched in an irregular manner, as illustrated in tig. 21S. 
and termed ” snags." These are retpiired when raising the mill to- 
prevent- it from slipping when pressure is being applied during the 
proce.ss of clamming. 

Case-hardening.—After " .snagging." the dies are phnaal in iron 
j)ots to be case-hardened. With every round 'die there .should be. 
at least. 1 inch space between the surface of the die and the inshh^ 
of the pot. A layer of fine bone pieces are placed in the bottom. 



Fiif 21H—Showing''■ ” oil jiic 


The die is set in the centre and held perpendi(ailar, uhile more bone 
pieces are tightly paciked round the die and covered I inch or so over 
the to]). 'I’he pot is then jjlaeed on a heavy grid with a coal fire under¬ 
neath, uhich .should be well looked after to ensure a steady heat being 
maintained. According to the size of the die so will it, be a shorter 
or longer time in coming to almost a white heat, but from 2.1 to .‘I 
hours .shoukl suffice. 

If case-hardining is done by gas it is advisable to have an air 
blast, uhich is much (piicker, and with gas at a reasonable price it 
is more economical than a coal fire and gives a steadier heat. 

Dipping the Die.—The jiot is withdrawn to the front of tho grid 
and the die removed from the pot with a pair of tongs. At this stage 
it should be seen that no cold blast of air stiikes the die as it is being 
lifted from the pot to the cooling tank. The die should be plunged 
into the oil in a iierpendieular manner and well tossed about for two 
or three minutes, because if taken out too hot it is apt to “ go back ” 
a little and become too soft to raise a good mill. 

It is always advisable to test dies and mills after coming through 
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the hardening process by drawing a file across a part of the pivot 
to see that they are sufficiently hard. If a die happened to turn out 
soft and was not tested, the engraving might bo ruined in the process 
of clamming before it was discovered. If soft, it c^aii be again placed 
in the pot and hardened. 

Oil for Case-hardening. —Tliis ought to be well salted ; a cheap 
compound of whale oil suits the purpose. A.s evaporation takes 
place, the oil must be added to frequently as a large quantity should 
be maintained, especially for dipping large dies or mills. 

Flat dies are |)laced on the perpendicular—not flat—in iron bo.ves, 
and surrounded with bone pieces, then ])laeed on the grid and brought 
to almost a white heat; it is afterw ards removed from the box and 
dipped in the same fnanner as explained for round dies. Mills also 
are hardened aiid dipped like round dies. 

Re-using Old Dies and Mills. —From an economical standpoint it 
is well to again utilitfb dies and mills that have been lying aside for 
fiv(' years or moi'(^; beyond this period there is usually a great quantity 
that are not likely to be used for repaiihig or re-engraving. "I'hese 
tools can be softened and turned down for smaller sizes, thus saving 
not only the cost of new material, but also a great amount of time in 
“ roughing out, ’ which takes place with new iron. 

Softening Old Dies and Mills. —To re-use these tools, it is unneces¬ 
sary to place them in pots for this pur])ose. They are usually laid 
on the to}) of the grid until they become cheriy red, then withdrawn 
and allow (xl to cool. 

Clamming Machine or Clams (see fig. 210). -This machine is used 
for the ])urpose of transferring the intaglio engraving on a case- 
hardened die to a soft steel cylinder in relief or cameo, which is called 
the mill. 

The clams are built on the principle of a ])Owerful screw press. 
A A is the cast-iron frame : B, a headstock screwed on to the frame¬ 
work ; and (!, a sliding piece cai)able of movement on the headstock. 
The back bowl D revolves in bearings attached to the sliding piece 
('. The supporting piece 10 has a motion backwards and forwards 
on ai} under supporting ])ioco wliich can be moved backwards and 
forwards by turning the screw handle F, uj) and down with the screw 
handle G, and fastened with screw handle H. The level of this sup¬ 
porting piece, when shifted, should always be tested with a spirit 
level. I is a small auxiliary steel rolhw which again supports the 
die ■!. The mill K revolves in bearings attached to the headstock ; 
this headstock has a sliding movement on the slide block L, which 
is moved from left to right by the screw M, and turned by the cross 
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Fie 219—Clam*? Back and frunt viou. 
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handle N. 0 is a spur wheel geared into a small pinion P, and 
turned by the winch handle Q. The shaft R has a sliding move¬ 
ment through the spur wheel O, and carries the driving nozzle ; 
this has a square aperture to receive the centre of the back bowl, 
which is squared so as to fit into the nozzle. The driving nozzle gives 
a true drive (o the mill, even when the driving shaft is not exactly 
central with the mill. The fa.st and loose pulleys S and T give the 
power drive. 

The die, as already mentioned, usually has one repeat or sketch 
on the circumference'. 'I'hc' mill, however, recpiircs several sketches 
or repeats on the circumference for two reasons : — 1st. To make 
it larger and more prac^tical for working. 2nd. Should a defect be 
on one of the repeats, the others being .sound will make good the 
defect while running in the mill engraving machine. An exception 
to this rule always occurs with designs having two or three repeats 
on the roller, wlien tlrt; best must be made of one repeat on the mill. 

The cpiestion, therefore, arises as to which is the most suitable 
number of repeats to be placed on the mill. In deciding this, one 
important point must never be overlooked- viz., the ad\ isability 
(when eoinenient) of having an odd number of repeats, tlius allowing 
the sketch to be interchanged durmg the }>roeess of machining. 

1'he following table shows the number of sketches usually raised 
on the mill : 
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Roughing Mills.—According to the number of repeat.? to be placed 
on the mill, so is its circumference a multiple of the die, and the size 
of steel used varies accordingly. The mill also requires to be longer 
than the die, as a pivot at each end of the body is required. When 
finishing the body of the mill it should be shaped convex (as shown 











170 


CALICO ENGRAVING. 


in fig. 220), thus fitting as nearly as possible into the shape of the 
die, although during the process of clamming the finished shape will 
become the re\n*rse of the die. 

For large mills if is always advisable to have the |-in(!li diameter 
pivot instead of the -^-inch size. M’hcn machining it allows the mill 
to run sweeter, there l)eing le.ss drag. 

A centre is drilled on each pivot and tlic body rough-turned to 
near the .size ixapiired. the })ivots turned to the gauge (see fig. 221), 
w'hich also fits the various mill steps used in the engraving machine. 



Kio 220 .Mill ^h(^\vln,:I Shiipf 


Raising the Mill.— When a mill is about to l)e rai.sed from a round 
die. .say. of 10 repeats or fewer on the circumference of the roller, 
four cylinders are brought into re(juisition. 'I'lie die No. 1 is inserted 
in the centre, resting on the top of tlic small auxiliary roller called 
No. 2. No. 2 is the back bowl against wliich the hardened die rests, 
and No. 4 in front is the .soft mill (see fig. 222). 'Phe mill is then lightly 
pres.sed against the die by turning the cross handle N (fig. 219), 



and is slowly revolved by the aid of a l)ox key screwed on the pivot 
of the mill. , 

If the die is arranged for more than U> re])eats on the circum¬ 
ference of the roller the auxiliary .steel roller i.s dispensed with and 
the saddle support (see fig. 223) inserted on the top of the. under 
supporting j)iece. It sho\dd be noted, however, that it is not advisable 
to make dies with more than Iff repeats on the circumference of the 
roller, owing to the diftieulty of raising a good mill therefrom, and, 
further, to avoid the liability of twisting in the process of case- 
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hardening, owing to tlie small diameter. In these circumstances 
it is better to place two repeats on the die. 

I’he mill is now examined, and the sketches also m(!a.sured with 
dividers to see that each rc[)eat is equal. This is a most important 
point to observe, otherwise there might be long and short sketches, 
which would not traverse v\hilc running in the mill-engraving machine. 
If the sketches are une(|ual, the face of the mill must be cleaned with 
a fine lilo and tried again. More pressure is ap))lied. and the surface 
of the mill covered v\'itb wax. which now brings out. a relief impres¬ 
sion. The mill is removed from the clams (the box key acting as a 
handle), and dipped into a vessel of weak nitric acid. The relief 
I)art in wax is thus protected, the acid etching the surface .slightly. 
The mill is, thereafler.’again placed in the clams and further pres.sure 
applied. The belt drive can now be used in place of the hand. Further 
etching must be resorted to l)y way of assisting the intaglio engraving 
on the die to be brougfit fully into relief. 

M'hen raising the mill it must never be overlooked that mo.st of 



222—I’osilion t»f Mill aiul Die whuti 



l‘'i^ 222 -Siiddlo Su|H)(irL ii.sutl when 
Snuill Kimiid I)io> 


the relief engraving is brought out by the frequent use of the nitric 
acid. If too much piessure is used the engraving will be brittle and 
may chip (luring the process of machining. 

The mill is then placed into the turning lathe, and the snags,” 
which are also standuig out in relief, turned off. leaving the relief 
engraving alone (m the body of tin' mill. 

Paring the Mill .—The mill, previous to case-hardenmg, is examined, 
and all false marks pared away with a fiat-belly graver. In domg 
this, care must be exercised that no slips are made with the graver, 
otherwise the mill might bo ruhied ; also, when paring, that the 
cuts arc not under the surface. The surface, where parts “ box ” 
at the joinings, requires to be scraped to prevent sinks on the roller. 
The mill is then ready for case-hardening. 
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Re-pressing, or re-sinking as it is sometimes termed, is done with 
a view to economise in diemaking. A largo ornhre stripe can be run 
down on a die (see figs. 179 and 180), the outline of the flower traced 
on the top aiid the die snagged, then hardened, and a mill raised 



Fiji. 224—Ro-prcssing or i)ividing Maehirio for Dies. 


therefrom. The relief part inside the flower is mnv pared away (see 
fig. 181). Owing to the impossibility of paring it perfectly level with 
the surface, re-pressing the mill into another die is resorted to, thus 
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avoiding sinks on the roller. This new die will give a perfect surface 
and thereby enable a superior mill to be raised from it. 

Re-pressing (see fig. 224) is also resorted to when a small part 
of a pattern can, with advantage, bo raised and repeated by re-pressing 
it to the desired width and a mill raised therefrom. 

Marking On for Traverse Work.— This is a most difficult thing 
to do successfully, and requires the greatest accuracy when running 
the pin on to the die, on whicli the diemaker has to work out the 
pattern (sec fig. 187). Mach of the sketches must link sweetly and 
no force applied to join on the circumference, otherwise trouble will 
ensue during the process of machining. 

Raising Miils from Flat Dies (see fig. 22.')).—The mill in this case 
is prepared not with a view to being repeated in the circumference, 
but to allow, at least. I inch space Iretween the sprigs to be raised. 



I'li; 22a - - |{{u,sitiM Mill frajii a Flat Dii'—.\. tht* (lie (hardourd); 

Ji. the mill tin* hack hi»wl 

The saddle is dispensed with and the flat die set against the back 
bowl of the clams (see fig. 219), care being taken that the position 
as marked is exactly on the square. The round mill is then brought 
into contact with the face of the flat die in the same manner as when 
raising frmn a round die. The which handle is now turned backwards 
and forwards to suit the length of work on the die, more pressure 
being apj)lied, w-ax used, and the mill dipped in acid; again set in the 
clam.s, and the handle turned until the engraving is fully brought 
out in relief. 

It will be observed that in raising mills from the flat die, the 
belt power cannot be used ; the rotary motion bemg restricted. The 
winch handle can only be employed to suit the size of the die. 
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For the other positions the die is turned round to the required 
square and the mill also set accordingly, and the method repeated of 
bringing out the engraving in relief. 

The snags are now turned off and the mill examined by the die- 
maker previous to case-hardening, which is done in a similar manner 
.as explained for dies. 
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CHAl’TKR XVTI. 

MILL MACHINE ENGRAVING FOR GARMENT AND 
HANDKERCHIEF ROLLERS. 

The prejiaritig of the tools foi’ this method of eiigniviiig, as exjdaiiied 
under Dicniukiiig aiid.l lamming, is rather c.\-])ensiv(n but the advan¬ 
tage of transferring the relief \^’ork on the surfcica- of the mill on to 
the roller with the rotary motion compensates, to some extent, the 
initiatory expense. ^ 

Description of the Machine. —I’ig, 22(i n'prescnts Moulton’s Top 
I’ressure Mill Engravdng Machine, and is suitable for straight round, 
spiral, and cross-over work. It is l)uilt vc'ry strong and heavy, the 
bed A alone weighing from 12 to 13 ewts., but all this strength is 
required when (onsideration is given to the immense pressure that 
may be ap])lied by the sy.stem of compound leverage to imj)ress certain 
classes of engraving on to the surface of the rollers. A strong, deep- 
cut scu’cw shaft, runs the, length of the machine in the centre of the 
bed, and at the right-hand sid(' is fixed the grid B for setting ut) wheels 
for gearing, and on the sewew shaft is set, the 36(t-toothed \vheel C 
with pitch finger and pointer. On the left the large wheel 1) or diiving 
pinion is connected with the mandrel, and gives the drive to the 
roller E. Behind this large wheel arc the driving pulley arrange¬ 
ments for the oj)on and cross belt with a strap-shifting a{)paratus, 
which allows of the three pulleys being one width so as to give the 
reverse motion for the machine when recpnrf'd. 

The side-shifting w'heel F in front of the bed enables the workman 
to shift the carriage t! sideways without going to the end of the 
machine. The circular cantusg mill frame H is carried in a steel 
lever I*and balanced by the chain and sus])ended weight •!. 

The stool mandrel K runs in brass bushes, and on this is screwed 
the index wheel L, the face of which is accurately divide^ into pitch 
holes in order to secure any required division. On this wheel is also 
fixed the pitching arm M w ith screw arrangement N at the top for 
slashing when required. 

The roller E is adjusted true on the mandrel with the split cones 
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and collars 0. The bearers P P, on which the roller rests, are of 
hard wood on the top, inserted into a strong screw, and can be adjusted 
to suit the height of the roller or moved across the rail Q, according 
to the length. When the roller is in motion the ball weight on lever 
R can be moved outwards to increase the pressure on the roller as 
required. 



22(5—Moultoti’y Top Pressure Mill Kturmvintr Machine 

Tlie large cross S can be screwed to a short sliaft on whioti is a 
small pinion wheel that can be moved into gear with the large wheel 
D when hand rocking requires to be done. 

Attached to arm T and suspended near the floor is a leather strap 
IJ, which is most convenient for tlic engraver setting liis foot upon. 
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io slightly release the mill from the surface of the roller when adjusting 
the pitch pin into the required position. 

Mill engraving machine with patented end-driving motion (see 
fig. 227). This machine is .similar in construction (« the one repre¬ 
sented in fig. 22(), but is specially suitable for work.s where machines 
arc better ])laced at right angles to the shafting, giving practically 



P'ii' 227 —Mill Eiigrjiving Machine, with paicnleil cnd-doving motion. 

a silent and smooth running drive, by open and crossed belts for 
reverse driving througli a pair of machine-cut spiral and ordinary 
gearing, thereby doing away with the old objectionable noisy bevel 
gearing. The wheel on the screw is geared direct with the driving 
pinion, the mandrel being driven in a similar way. 
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To set the machine working in a reliable manner three points 
require special attention :—1st. To ascertain that the mandrel is 
perfectly level with the bed of the machine. This can be tested with 
the aid of the spirit level; if it is not level the bushes can be packed 
accordingly. 2nd. See that the carriage is firm, but not too tightly 
screwed on the bed. The screws for this purpose should be tried 
occasionally. .3rd. The roller must run perfectly true. 

Setting the Roller on the Mandrel. —The large pinion wheel is 
taken off and the mandrel raised from the bush (at the same end). 
A wood block is then placed on the top of the bush to prevent the 
roller being injured while it is being slipped on to the mandrel (wide 
end fir.st), where it is pushed on to a cone, set in three sections, and 
held together with a ring. Another similar cone is slipped on at the 
narrow end and placed inside the roller. The collar is then fixed on 
the mandrel. The three side screws arc now temporarily tightened, 
and a square with a point at the top set across the bed of the machine 
and the roller gently turned round. The cone sections are further 
screwed into the roller as required, until it runs true to the mandrel. 
Each of the ends are adjusted in the same manner. 

Squaring the Mill. —After the roller has been trued, a plain mill 
with a small body and long pivots (see fig. 228) is placed in open 
steps on the mill frame, and set lightly down on the roller while in 
motion. If the steps are off the square the mill will at once run to the 
one or the other side. The screw, in steps, is then adjusterl until 
the mill runs in the centre. 

Sizing the Mill. —With electro copper it is advisable to place on 
a spare roller kept for this purpose, and try. not only the run of the 
mill as regards the circumference, but also the repeat, .should there 
be critical joinings. 

This avoids burnishing out the false mill marks, and eliminates 
any risk of springing the copper on the electro roller about to be 
engraved. With solid copper this is not neces.sary, as great liberties 
can be used in burnishing out false mill marks. 

Marking On. —This term is used when a .section of the engraving 
on a mill is rej)eated all over the roller. A special machine can be 
had for this })urpose, and in a workshop where a large number of 
men require to be kept going it is most useful for dividing up work 
to attain this object. All straight round patterns can be first marked 
on, rollers taken off and passed on U) the other machines for running 
up. 

In lieu of this machine for smaller shops, marking on can be done 
with the ordmary mill machine in the following manner:—The side 
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■shift is arranged as explained for straight round work, and a finger 
clutch fixed on the pivot of the mill, and placed against the mill frame. 
The pitch point is placed in the first of the chalk division lines, the 
mill rested on the roller, and the finger clutch swung out horizontally. 
The boy at the end of the machine then makes a .short rock (according 
to the chalk lines marked by the engraver) by placing in gear the 
■cross, and working it backwards and forwards several times. The 
mill is then raised from the surface of the roller, which i.s turned round 
•and pitched in No. 2 chalk line, the clutch raised, and the mill again 
rested on the roller. The rocking is repeated, and so on, until the 
number of repeats on the circumference of the roller are completed. 

At this stage the engraver can run the mill round the roller and 
■connect up the engrating in a complete manner, as each side shift 
is marked on, or finish the marking on right across the roller previous 
to running up. When starting to connect up the " marking on.” 
it is advisable to geiAly turn the roller to see that the mill comes 
in exact to th(! repeats already marked on. If the mill travels “ large ” 
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of the repeats it can be assisted back with the hand, or by the aid 
of a kej on the pivot. Continue turning the roller with the hand 
for two or three revolutions, then set the machine in motion, and 
apply pressure gradually. 

Well-sized Mills.—What is termed a well-sized mill tor all kinds 
of " straight round ” patterns is when the mill runs about j'.r an inch 
larger than the circumference of the roller, so that when the mill 
is thoroughly bottomed ” it will give sweet and clean engraving. 
The only exiseption to this is in line work, when the mill should repeat 
exact jn the circumference. 

If the engraving is scattered and of a light nature the open spaces 
are sometimes scratched on the die with a diamond point. This 
gives a certain amount of grip for the mill, but with all this precaution 
it will invariably be found more advi.sable to '' bump ’ this class 
of work to obtain the. best results. 

Straight Round Work. —One design on rollei-. The term '' straight 
round ” is for work which repeats on the circumference of the roller 








180 


CALICO ENGRAVING. 


in a straiglit line and requires no gearing (see fig. 229). To continue 
the repeat across the roller resort must be had to the 360-tooth or 
standard wheel for what is termed the side shift or side repeat. The 
sid(‘ distance would he taken from the repeat on 
the die with sjiring dividers, and tliis division set 
out across the roller solely for the purpose of 
dividing the work off in an equal manner at ea<'h 
end of the roller. Tliis side distance is now 
adjusted from tlie standard wheel hy so many 
turns and hv so many teeth. If the ])attcrn was 
of more tlian oni' colour, the mill showing the 
most critical joinings would be done tirst. 
Supjiosing the joining of* the mill was on tlu' 
square, chalk marks would be made on the 
index pulley for the number of sketches or re- 
jieats on the circumference of the roller. If 
half stej), divisions would be marked at the halt 
with a shorter chalk line, and when carriage was 
side shifted the chalk lines would be used 
alternately. 

Two Design.s on Roller (or splits).- These 
are ])roeeeded with in the same manner as for 
one jialteni on the roller, only it is comjmLsory tcj start from the centre 
and .sid(' shift towards the ends of th(‘ roller (see tig. 230). It is im¬ 
perative with this cla.ss of work that there should be less " boxing ” 
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at the joiniirgs, and tinis avoid gaps in the centre of the roller where 
the tw'o patterns meet. 
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A transparent impression on waxed oil paper is taken from the 
first roller, and when one side of the other colour is engraved the 
impression is transferred to the roller fitting it with the side already 
done, and the other half commencuid in accordance with this impression. 

Canting the Mill. —As already explained, the mill is convex, ajid 
the machine engraver takes advantage of this to cant ” tlie mill 
by turning the vilieels at. the toj) of the mill frame the required amount 
and fixes the wheel clutch a(icordingly, so that eacdi repeat will receive 
the same amount of “ cant.” After running on the centre, the mill 
is ‘ canted iirst on the one edge, then on the other, gradually in¬ 
creasing the pressure on the surface of the roller by moving out the 
weight on tlic lever. 

Burr on the Roller. —When the mill has been run all over the 
roller, the parts of the engraving with solids .show much stronger 
than the fine parts. 'riiese solid parts raise more ” l)urr ”— i.e., 
copper being forced above the surface of the roller and preventijig 
the finer parts getting down on the surfac^e. The roller is now taken 
•off the machine and polished, and again placed on the machine. The 
mill is entered into the engraving l)y the aid of the pitch ])in, and 
run with the belt power. More weight can also be applied, which 
will now show' the engraving more equal on the roller, but still more 
” burr " will a|)pear. The roller is again poli.shcd and gone through 
for the third, or even the fourth, time, if necessary, until the work 
on the mill is thoroughly bottomed. This will be shown by all the 
surface of the mill being thorouglily clear and polished l>y running 
in contact with the surface of the roller. 

Slash. —Designs with straight lines across the roller arc usually 
.slashed on the die. The engraver then requires to catch ujr this slash 
by turning the little wheel at the top of the pitching arm an equal 
number of turns for each side shift. This apparatus is also invaluable 
for adjusting critical joinings that will not (connect perfectly. One 
turn of thi.s screw, right or left, when each sketch has been side shifted, 
has the effect of turning the roller up or down a line, thereby correcting 
the defect. 

“ jVobble ” on the Mill. — When a mill rocks from one side to the 
other as it revolves, it is said to “ w'obble.” It is caused by the 
pivots not being true to the body by having got slightly twisted 
during the process of case-hardening. 

The clammer can sometimes help this by turning a little off the 
pivots, but if the defect is serious it is more economical to prepare 
a fresh mill. 

“ Lumpy ” Mills. —If the surface of a mill turns out irregular 
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it is terined “ lumpy,” and will give no end of trouble to the engraver. 
The di(! is usually at fault and may arise from defective shape, and 
the defects are bound to be reproduced when raising the mill; or 
the material, by parts of the .surface having “ caved in " slightly 
during the process of case-hardening. If serious, it is bettc'r to have 
the di(‘ softened and rectified, or a fresh die engraved rather than 
have def(‘ctive engraving reprodm^ed on the roller. 

Sinks. Th ese defects occur from several causes:—1st, The mill 
having been badly jiai'cd with the flat belly gi'aver so as to leave 
shai']) edges ; 2nd, the engraver excessively canting the mill, with the 
result that false |)arts are marked on the surface of the roller : tird, 
the same defects would occur if lumpy mills were used. 

When the roller is polished thc.se parts show a dull colour, the 
.stone not getting at them because they are below the surface. 

Avoiding Sinks.—A judicious use of weak nitric a(ud brushwl 
over the high ])arts (on the surface of the mill),.when observed during 
the j)rocess of machining, will lessen this defect to some extent. 

A small emery wheel is highly useful when contact with the 
work on the mill can be avoided. It jdaiies off lumps very (juickly 
and evenly, or for smaller j)arts a piece of carborundum can be used 
with advantage. 

Erasing Sinks. When the roller has received its final polish with 
a hollow Water o' Ayr stom- the surface must be thoroughly clean. 
Should any dull ])arts or sinks be showing these require to be brought 
to tin' surface by touching them with paint of a very thin consistency. 
The roller is then run in weak nitric acid, the surface being slightly 
reduced thereby, and the painted parts protected. The roller is 
again lightly |)oli.shed, which should have the effect of clearing away 
the .sink, if the correct time in the acid has been judged. This is a 
point for car(“ful observation ; if too short it will not have the desired 
result when the roller is polished, if too long it will occasion trouble, 
as it will be necessary to finger f)olish the (“xcess copper away. 

A good safeguard in this case is to finger polish a small part at 
the end of the roller to ascertain if sufficient acid has been given. 

Mill Marks. —Scratches are sometimes placed on the die with 
a diamond point across plain spaces between heads, with a view 
to prevent the mill from .slipping during the process of machining. 
These show on the roller slightly under the surface, and sometimes 
require to be painted if the engraving on the roller will not .stand 
sufficient polishing to clean them away. To erase them they are 
treated in the same manner as explained for sinks. 

Covering Mill Rollers. —When engraving of a solid nature is on 
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the mill it occasions a vast amount of machining to thoroughly bottom 
them by running, and perhaps before they arc judged satisfactory, 
they will get “ scaly " and rotten— i.e., the top of the ground breaks 
away. For moderate sized solids a run of the roller in sharp nitric 
acid will clear this away, and allow the mill to sweeten up the en¬ 
graving with the next running. But for large solids the roller requires 
to be ooverwl. as explained under Chapter XX. Judgment requires 
to be exercised by way of painting out liner parts and etching the 
heavier portions ns desired. If only a few solid parts re(juire to be 
assisted in this way, it is speedier to cut them out with a tooth graver. 

“ Boxing.”—This is the term used when a deviation from a 
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straight line in the circumference has to be made at the joining of 
the repeat s<j as to complete certain .shapes {see fig. 229). It is 
advisable to have as little of this as possible so as to prevent an 
excess of sinks. The point for fixing joinings on mill patterns should, 
therefore, be well considered by the sketchmaker preparatory to 
placing the repeat on the plate. 

“ Links.”—This is a term used when a .section more than the 
required repeat is engraved on the die. It is only practicable to 
adopt this method with one-colour patterns (as shown in fig. 231), 
and is done for the purpose of obviating defects at the joinings, which 
would undoubtedly stand out, if the repeat alone was placed on the die. 
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The engraver, when machining this class of work, does not require 
to arrange the side distance from the 360-wheel, but simply moves the 
carriage along when one sketch is run round the roller and fits the 
pitch pin on the link part into the pin on the sketch as he moves 
across the roller. When the roller is jxdished, and previous to going 
through the w ork for the second time, the link portion is turned away 
from the mil], and machined without the link. Tlie same roller can 
be run up if the engraving gels worn down, but if re-engraved— 
i.e., the same j)attern done on a fresh roller—a new mill requires 
to be raised, owing 1o the link being taken away from the previous 
mill. 

Fre])aratory to link mills being hardened if is a good ])lan for 
the diemaker to carefully (uit away .V inch of,the link next to the 
sketch, and thus avoid any risk of the turning tool touching the .sketch 
when the link is being turned off. 

Rocking.—With sprig jiatterns, or " bumps ” as they are termed, 
and shown in fig. 216, it is impossible to run them up in a rotary 
manner, owing to the absence of any engraving between the sprigs 
to carry the mill round from one repeat to another. Resort must, 
therefore, be had to “ rocking,” by placing chalk marks, according 
to the amount of movement desired of the mill, on the large wheel 
at the driving end, or on the crescent attached to the mill frame with 
pointer fixed on the pivot of the mill. The lad for rocking stands 
at the end of the machine and turns the cross lever (when placed 
in action) backwards and forwards according to the chalk marks. 
The engraver alters the chalk lines to .suit the parts of the en¬ 
graving requiring special rocks, and places weight on the lever 
accordingly. 

Rocking has .sometimes to be done for certain parts of ” straight 
round ” work. Sprigs of a bold nature niay be among the work that 
will run all right. Rocking would require to be done for the heavy 
parts to enable the finer portions to be thoroughly bottomed. 

This system of hand rocking, on many occasions, is slow and 
laborious work. To overcome this inconvenience an appliance of 
wheel gearing for power rocking has been recently introduced and 
is likely to be extensively used in the near future. ' 

Pressure.— The method of applying power so as to impress the 
engraving on the surface of the roller is done by moving and increasing 
the weight toward.s the end of the lever R, as shown in fig. 226. 
This system of giving pressure acts in a compound manner. Many 
hundredweights of pressure can be applied, so many indeed that 
were it not for the system of two circular bodies (the mill and roller) 
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revolving in opposite directions it would require immense power to 
drive it. 

This pressure during machining has also the peculiar advantage 
of hardening the surface of the copper, thus giving it better wear, 
and is one of the many rea.sons wliy mill engraving is .superior to 
pentagraph or hand work. 

“ Mocks.”— The system of arranging mocks " is usually done from 
patterns of a mottle character (as shown in fig. 2.‘52), so that a narrow 
sketch can be arranged from | to J inch broad, and three or five re})eats 
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234 —Travorsf Spirtil 


made on the circumference of the roller. It is invariably worked 
straight round. The mill is lossed or turned in an irregular manner 
for each side shift, to avoid showing a repeat across the roller, hence 
the name " mock.” Before proceeding with a pattern of this descrip¬ 
tion it is better to make a trial of the side distance and obtain an 
impression to make certain that all is in order, because one or two 
teeth of the wheel being too open will .show a white, and if too close 
it will show a heavy part at the side joining. The test is, therefore, 
imperative. 
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Traverse. —All spiral work must traverse, and this term is used 
where similar units are made to form a practical repeat. The details 
of the engraving on each of the units must fit into each other, and 
are said to traverse. 

Spiral Work .—This method of mill engraving is the speedie.st 
known. It is named from the engraving on the tool running in a 
continuous spiral line from one end of the roller to the other. Repeats 
up to about \ inch broad can be done in this manner (see figs. 233 
and 234). When broader they must be done as .straight round, but 
they can be linked across the roller. 

All traverse mills of a large repeat nature, if intended to oe run 
spiral, should be tried on the roller pi'eviom to it being turned off. 
The exact amount can thus be marked and tlkC roller suited to the 
mill. Rlectro-plated rollers ar(\ theretf.rc, not so suitable for this 
class of spiral engraving, although it can be done with small repeats 
or checks, as shown in tigs. 235 and 23(i. , 




Covers. —'Phis class of v\ork may be used for two styles of printing— 
1st. The roller oomphtely covered with the small design (see fig. 
237, A) and used with a roller of another pattern (usually a .sprig) 
prmting on the top of the cover (as shown in fig. 237, R). 2nd. 
The roller is engraved in the same manner, but the space saved for 
where the sprigs of another design have to drop in. 

In this case the outline of the sprig is traced by pentagraph after 
the cover is engraved. The roller is now ready for electro-depoMting. 
It is fir.st thoroughly cleansed in the polishing lathe and laid on the 
painter's table without the fingers touching the surface, so that no 
grease or foreign matter will tend to arrest the deposit of copper. 
The ground portion is well gone over with paint, leaving the sprig 
portion clear. When the paint is thoroughly dry and hardened the 
roller is placed in a horizontal manner in a bath and electro-deposited 
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to the depth of the engraving, the copper deposit fixing only on the 
parts left clear— i.e., where the sprigs have to fall. 

The roller, when taken from the bath, is thoroughly cleansed 
and carefully polished with a saddle stone, which will leave the sprig 
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portion clean and clear (as shown in fig. 238, A), also on a level with 
the cover work. 

A sitn])ler method cun bo adopted if the cover roller is not too 
fine, yet admits of being pentagraj)hed as an all-over : then the outline 



of the sprig is traced, while the inside of the sprig is painted away 
and afterwards etched in the usual manner, which allows the sprig to 
fit into position as shown in fig. 238, B. 
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Zephyr or Mild Effects (as shown in figs. 239 and 240) are done 
in two ways, cither as a diagonal or a.s a cross-over cheek. Each 
of them requires exceptionally careful treatment by the machine 
engraver, as the .slightest clouding will condemn the print. 

I’ho roller reejuires to be set perfectly true and to bo well polished, 
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finishing v\ith a saddle stone. Solid copper is essential; electro 
rollers are useless for this class of work. 

The effect is usually worked up from a mill with a single line 
slightly waved in an irregular manner, and side-shifted according 
to the scale desired. It is always advisable to place it on a trial roller 
and to do a small portion ; not merely to adjust the scale, but also 



N'O N"! N*2 N»3 N«4 , 

Fig 241 —Vcirions Scales of J’ads for Tinting Cloth. 


to decide the weight required. One angle of the line is then engraved 
and carefully polished with a saddle stone, and the roller returned 
to the machine for the crossing. Ow ing to this method being adopted 
it is advisable to give the first angle rather more weight as compared 
with the second. 
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Pads.— This engraving is used for “ tinting ” cloth in the printing 
machine. Tlie rollers must be solid copper and well polished, finishing 
off with a saddle .stone. The mill is simply a diagonal flat pin line 
made on various scales which are numbered from 0, the finesf , up 
to No. 4, the coarsest (see fig. 241). 

T’hey are r\in s])iral, and when the roller is completed it is only 



Fi'J 242 -Eccentric VVoik 

well brusliod out with naphtha, washed, and dried off ; on no account 
must a polishing stone be used. 

The t)rinter usually employs two rollers when padding, using 
a No. 1 and a No. 3 ; this method gives a flatter and sounder tint 
and enables the machine to be run at a greater sjreed. 

Eccentric Work (see fig. 242).—This method of engraving is done 
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on a varnished roller by means of diamond points moved by very 
elaborate machinery. 

The variety of patterns is the result of eccentric movements 
given to the points by a combination of wheels, hence the term 
“ eccentric.” 

The exact effect that will be produced by any given modification 
of the machine cannot be determined, though an approximation can 
be made. But when a pattern is produced and notes taken of the 
relative position of the wheels, etc., the same jiattern can be again 
produced. 
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CHAPTER XVIII. 

WHEEL GEARING FOR MILL ENGRAVING MACHINE. 

The arrangement of the wheels is simple, alike for ordinary traverse 
or diagonal work, as for cross over, either with or without “ slash " 
if certain principles a»e understood. 

Divisional Wheei. —The 360-tooth divisional wheel i.s used as 
a standard, this being found the most suitable, owing to the greatest 
number of ratios capable of being obtained from it. The 60-tooth 
or “ box ” wheel, as it is termed, is the most suitable ratio for working 
into this divisional wheel, being a ratio of 6 to 1. 

Examples of Ordinary Spiral Work. —With a 60-tooth wheel on 
mandrel and 360-tooth wheel on guide screw, note the position 
of the.se wheels, which is always the same for all kinds of spiral work. 

Rule— 

6 Driver wheel 

Revolutions of rolFcr per inch of Driven w'heel 
traverse of carriage 

Example .—Ray 20 revolution.s of roller per in(h of traverse. 

Apply rule— 

wheels required (see fig. 243). 

If required reverse, insert an extra intermediate stud and wheel. 

The comstant 6 is due, as already explained, to the gears 60 and 
360, being a ratio of 6 to 1. 

Spiral Work. —There are two kinds of .spiral:—1st. Wheel driven 
with mill in tight step,s, such as Bengal lines (see fig. 244) and spiral 
“ mocks ” joining edge to edge, so that the mill is carried across the 
roller accurately. 

2nd. Traverse with mill hi open steps, such as pads (see tig. 241) 
and traverse covers (as shown in figs. 233 to 236). These can be 
made to travel across the roller by an adjustment of the square of 
the machine. Wheels arc geared up to keep pace w'ith the traverse. 
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1st. For Wheel-driven Spiral—Mill in Tight Sk 2 )s. —First, find wheel 
for side shift by using spring dividers and machine engraver’s 360- 
tooth scale (see fig. 245). Each inch of this is divided into six parts, 
representing 60 teeth for each part, which gives 360 parts for each 
inch, equal to the number of teeth on the standard wheel. 

For (convenience of measuring the side distance some inches are 



Kii; 243—(tcaniiL^ fci Spiral Work, Clar- 
inent lUtlUr-s A. (i0-1ooth wheel on 
rollci tnandrcl; H. li wheel on 

eiiiile scr<‘v\ . :w>-tootli w heel a,-'(Inter 
wheel, I). ]2(i-to()lh wheel as I he driven 
wheel 


subdivided into /..tlis .'in teeth, and others into t|ths - 1.5 
teeth on the standard wheel. 

Tlien from pattern, '' rough ” or oil-paper sketch, find side sliift 
in teeth of 3(i()-standard wheel. Then take any two convenient wheels 
as drivers and proceed to gear according to the following rule 
Any size of driver, either 60, 80, or t)0-tooth wheels will do, hut they 



must have the same number of teeth to throw off. If is only the 
side shift wheels that count. 

Jfwie. —Having placed the 360-whecl on the guide screw, take 
one stud and one socket and bolt on to the stud rail. 'Fake two wheels 
of convenient siz(! as drivers, place one on the roller mandrel, the 
other on the outside of the stud socket, with the wheel for side shift 
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into the 360. Say, 40 teeth was tlie side shift wanted, then the wheels 
would be 

60 on roller mandrel. 

I 

40—60 on same socket as 40 (side shift). 

I (till! 60 outside, the 40 inside). 

Screw mandrel 360 

‘iud. For Traverse—Mill in Open Slejis .—The same rule as in 
the first method might hold good in many cases, but a wheel or wheels 
have to be found to keep pace with the mill. The engraver might 
find the wheel selected (the side shift) was too slow or too fast for 
the traverse of the mill as it crosses the roller. He would then require 
to adiust his drivers to suit, by redmdng tlie one and increasing the 
other, until he found the pace as near as pos.sible. Take a pad, for 
instance, running out two pins ; to keej) pace with the mill, slow 
gearing would be necAsary. The side shift might be under 20 teeth, 
therefore the rule would have to be dropped and wheels found by 
e.vperiment to keej) the ])ace. 



This only aj)])lics to the traverse spiral. For the wheel-driven 
spiral the rule must be adhered to. 

It can. therefore, be seen that the drivers (as in the case of a 
wheel-driven spiral) arc only intended to make the side shift wheel 
to turn oiK’e for every revolution of the roller, and as this is the pace 
required for the mill to travel across the rolkw, only one wheel has 
to be found (tne wheel tor the side shift). Any size of drivers will 
do, provided they contain the same number of teeth. 

Cross-over Work.— This term is used when the mill is run across 
the roller for either garment or handkerchief engraving. The miU 
frame requires to bo turned a quarter, and so adjusted as to have 
the mill running true. 

To gear spiral from guide screw with the 60-tooth wheel on guide 
screw and 360 wheel on the mandrel, it will bo observed these wheels 
change places from that arranged for spiral work. The machine 
is thus driven by the screw instead of the mandrel. 
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Rule — 

Amount of slash x 0 Driver wheel 

Circumference of roller x length of roller ~ Driven^h^l' 

Example. —Say, slash = L| inches, circumference of roller = 18 
inches, and length of roller = 86 inches. 

Apply rule— 

11 X G _ 7.1 21, >, 3 

18 X 3(>^ 18 X 3G 18 36 

25 X 20 

^ wheels reejuired (see fig. 246). 


If required reverse insert an extra intermediate stud and wheel. 



Fitr 2i<t —Ci(“ari!i<x for (.'rosH-ovor Slash Work 
Handkcrchiff or ^iannont rollers—A, (iO- 
toolh wlu-el on jrmde screw ; ii, ‘{GO-tooth 
wliccl on roller mandrel; 25-toot.h wheel 
cearedinto 3G0; J), !8(K|,noth wheel geared 
intodd; E. 2(>-!t)otli wheel gt'arod into 240; 
F, 240-toolh wheel geared into 20 


The constant 6 is duo to the gears 60 and 360 being a ratio of 
6 to 1. 

The figures must be converted into .suitable wheels by 

multiplying them by any number, one figure on the top line and 
one on the bottom, say, 2| x 10 = 25, and 18 x 10 = 180. We 

•>5 3 : 

have then “ X Now 3 is of 36, or a ratio of 12 to 1, 
180 36 

3 

and a wheel of this ratio is now substituted for Twenty has 

been substituted, which multiplied by 12 gives 240, thus we have 
25 X 20 
180 X 240‘ 
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Owing to the variety in the circumferences of the rollers, also the 
varying degrees of slash, the engraver must dispense for every-day 
work with the theoretical principle as explained, and proceed at 
once to utilise the three large wheels (other than the .ICO) —viz., 240, 
180, and 120 teeth—and try small w'heels between to catch up the 
required slash. These range from 20 teeth rising in units u]) to 105 
to form a complete C(piif)ment of the machine. 

To follow Slash of Pentagraph Machine. —To fix up gearing to 
follow the slasli for milling of lines. 

The object of this gearing is to secure a movement of the roller 
on the cireumfcrcncc to suit the slash simultaneously with the move¬ 
ment of the carriage across the roller. The .slash is, therefore, a devia¬ 
tion from the square, as sliown in fig. 70. 

Rule. —}’la(!e the 300 (standard wheel) on the roller mandrel and 
00 (box wheel) on the screw mandrel, then take two studs and fix 
them to stud rail (.sl^trt stud first and longer stud second). Take 
their corresjjonding sockets and place on them two of the smallest 
wheels inside, with the 240 on outside of the first stud and the 180 
on the out.side of the second stud. Then with a third stud place wheels 
on the socket to find the .slash or angle required. 

The wheels might now be— 

300-tooth \''heel on roller mandrfd. 

30—240 (on first stud) the 30 geared into 300. 

2.5—180 (on second stud) the 25 geared into 240. 

40—120 (on third stud; the 40 geared into 180. 

00 (box wheel) on .screw mandrel geared into 120. 

The 240-, 180-, and 120-tooth wheels are large convenient wheels 
for finding the slash. 

On the first tw'o studs the wheels are a fixture and are always 
built up in the same way. unless in exceptional cases, when the 26 
wheel on the second stud might have to be increased or reduced. 

The third stud alone is used to find the slash, the inside 40 wheel 
being increased or reduced by the engraver until the correct angle 
is found. 

Reverse Slash. —If the roller shows the reverse slash, a dummy 
stud has to be inserted with one wheel to throw the gearing the reverse 
way. This extra stud may be fixed up between the second and third 
stnds, or between the third and the 60-box wheel. Any size of wheel 
may be used, as it does not influence the gearing in any way other 
than to move it the reverse way. 

Adjustment of Teeth.—It is most important when setting up 
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wheels for mill engraving to see that the teeth are not too deeply 
set into each other, otherwise they will not only make a noise, but 
are very liable to get broken. They can be readily eased a little by 
unscrewing the nut which binds the stud to the grid frame. A drop 
of oil will as.sist the wheels to run smoothly. 

To find the Slash.— At the back of the carriage or mill frame a 
swivel point is fixed, having placed the point at the end of the line 
and markuig it on the roller to indicate the point of start and running 
the carriage up to the other end of the roller. The point, if laid on 
the surface, will indk^atc the amount of sla.sh thrown off. 

If the wheels show a greater sla.sh than the roller, the inside wheel 
on the third stud must be reduced, and if less slash is shown, it must 
be increased in size. " 

The wheel is changed and again tested until the exact angle is 
secured. 

The engraver then j)rocecds to scjuarc the rn,Ul franu^ to the sla.sh. 
This is done by the smooth burnisher having long pivots and platicd in 
open steps. A long strij) of zinc is ])laced acu’oss the I'oller beneath the 
burnisher to prevent the mill from injuring the surface of the roller, h'or 
this purpose a double .strip of zinc is recommended for electi'o rollers. 

By running the carriage up and down (with the wheels in gear) 
the mill frame is adjusted until the travel of the burnisher runs equal 
in the open steps. 

The milling of the lines is then gone on with, lightly at first, then 
putting on sufficient pressure to put the mill on the bearers, giving 
strength and sharpness to the v\'ork. 

With broad mill lines it is often essential, after the roller is poli.shed, 
to go through these for the second time. 

Divisions in Cross-over—no Slash.— If rc<piired to find wheels 
for divisions in cross over with no slash, two studs are only required, 
as follows :— 

Mvh .—Place the lifiO wheel on the roller mandrel, then take con¬ 
venient multiple for .300—viz., 30 and 12--and place the number 
of repeats between these figures, with any convenient divisional 
w'heel on the outside of the second stud. 

Exawple .—Say seven divisions w'cre wanted, then the wheels 
would bo— 

360 on roller mandrel, 

I 

30—7 on first stud. 


12—240 on second stud. 
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It will now be seen that as the 12 is on the same stud as the 240, 
if we turn the 240 seven times we turn the 12 seven times also, turning 
off 84 teeth in the process, and as the 12 is geared into the 7, 84 teeth 
are, in consequence, turned off tlie 7, wliich turns the seven twelve 
times, again the 7 being on the same stud as tlio 20 causes the 30 
to turn twelve times. 12 times 30 being 300, you have gf)ne right 
round the 300 or standard wheel or roller mandrel, giving seven equal 
divisions as wanted. 

Tliis rule, taking multiple for 300 and j)laeing number of repeats 
wanted between, is the princij)le of the ju'oblem and must never 
be lost sight, of. 

'I'o put tlie princi])le into pra(di(^e «e find there are no such wheels 
as have 7 teeth or 16. The ditficiilty of getting convenient wheels 
in places of them is soon got over by increasing the si/.o of those wheels 
pro])ortionately. 

'I’iic following examples will show how the wheels can be increased 
to convenient sizes 


above the wluiel indicate the power to which 


('Flic small figures 
it has been raised.) 

300-roller mandrel. 

G) 

30 :=2.s(7) 1st stud. 

G) 

48(12) 2nd stud. 
I turn off 240 for 7 
times w’ill throw off 7 
equal divisions off 300. 


300-roller mandrel. ' 

(s) I 

30 •'>0(7) 1st .stud. I 

(-0 : 

48(12) 2nd stud. 

2 turns off' 240 for 
7 times will throw- 
off 7 eipial divisi )ns 
off 300. 


.300-roller mandrel. 
( 10 ) 

30 70 (7) 1st stud. 

<■-.) 

00 (12) 2nd stud. 
2 turns off 140 for 
7 times will throw 
off 7 equal divisions 
off 300. 


It will be observed (hat (he rule, the 30, the 7, and the 12 run 
through all these combinations, because the divi.sions could not other¬ 
wise be found. The purpos(! of raising the wheels to the 8th or 10th 
powe^is only to assist the third stud to get the angle or slash. Where 
no slash is required the first e.xample rai.sed to the 4th power will 
be found sufficient for all ordinary purposes. 

Divisions in Cross Over—with Slash. —The engraver having set 
up the divisional wheels in the same manner tor the first two studs, 
as already explained, now proceeds to build up a third stud to secure 
the necessary slash by first placing the 60 (box wheel) on the screw 
mandrel, and proceeds to place in wheels, as for slash finding, until 
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wheels for mill engraving to see that the teeth are not too deeply 
set into each other, otherwise they will not only make a noise, but 
are very liable to get broken. They can be readily eased a little by 
unscrewing the nut which binds the stud to the grid frame. A drop 
of oil will as.sist the wheels to run smoothly. 

To find the Slash.— At the back of the carriage or mill frame a 
swivel point is fixed, having placed the point at the end of the line 
and markuig it on the roller to indicate the point of start and running 
the carriage up to the other end of the roller. The point, if laid on 
the surface, will indk^atc the amount of sla.sh thrown off. 

If the wheels show a greater sla.sh than the roller, the inside wheel 
on the third stud must be reduced, and if less slash is shown, it must 
be increased in size. " 

The wheel is changed and again tested until the exact angle is 
secured. 

The engraver then j)rocecds to scjuarc the rn,Ul franu^ to the sla.sh. 
This is done by the smooth burnisher having long pivots and platicd in 
open steps. A long strij) of zinc is ])laced acu’oss the I'oller beneath the 
burnisher to prevent the mill from injuring the surface of the roller, h'or 
this purpose a double .strip of zinc is recommended for electi'o rollers. 

By running the carriage up and down (with the wheels in gear) 
the mill frame is adjusted until the travel of the burnisher runs equal 
in the open steps. 

The milling of the lines is then gone on with, lightly at first, then 
putting on sufficient pressure to put the mill on the bearers, giving 
strength and sharpness to the v\'ork. 

With broad mill lines it is often essential, after the roller is poli.shed, 
to go through these for the second time. 

Divisions in Cross-over—no Slash.— If rc<piired to find wheels 
for divisions in cross over with no slash, two studs are only required, 
as follows :— 

Mvh .—Place the lifiO wheel on the roller mandrel, then take con¬ 
venient multiple for .300—viz., 30 and 12--and place the number 
of repeats between these figures, with any convenient divisional 
w'heel on the outside of the second stud. 

Exawple .—Say seven divisions w'cre wanted, then the wheels 
would bo— 

360 on roller mandrel, 

I 

30—7 on first stud. 


12—240 on second stud. 
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CHAPTER XIX. 

EMBOSSING OR RELIEF ENGRAVING FOR VARIOUS TRADES. 

The art of embos.sing is somewliat a])art from ordinary calico 
engraving, hut several of the larger establishments have linked up 
this business with their calico trade, not only to supply the limited 
demand.s rcipiired for the cloth, but also tin; larger Imsiness in con- 
neclion «ith variou.s cylind(U’s for embossing pajyer. leather, and glass. 

Schreiner Finish for Cloth.—Certain cloths, when ready for finishing, 
instead of being rinj through the plain calender bouls arc pressed 
through a Schreiner bowl— i.e., an engraved steel bowl to impress 
on th<' surface of tlu' cloth a tine cord, giving a lustre. This effect 
may be engi'avcd cither on the angle, straight across, or straight 
round. The lines engraved on the st('el bowl may run from lot) to 
250 lines to the inch, according to the finish desired. The micro¬ 
scopical exactitude required for the ])roduc,tion of the die, also the 
raising of the mill, will at once be observed. Mill iron tor such 
embossing tools must never be thought of, but only the finest steel 
used. 

To carry out this class of work successfully, several special machines 
are required, siuli as the polishing lathe (shown in fig. 247) and the 
milling machine (in fig. 24H). This is owing to the mild steel cylinders 
on whicli the engraving is done being entirely different from the 
copper rollers, having no bor(*s through them, but heavy pivots 
instead. 

They are of solid steel and from 40 to 60 inches long by about 
20 inches in circumference, and may weigh from 12 to 30 cwts. The 
spindle, which rests in the bushes of the machine, is also turned out 
of the solid. The surface, when turned and polished, must be free 
from any blemish. The machining must also be carefully done and 
* show' no cloud markings of any description. 

Velvets.— Great depth of engraving is required for embossing 
velvet. The pattern must be deeper than the “ pile ” of the cloth, 
so that when it is crushed over the cylinder the pile of the velvet 
on the parts showing the pattern remains upstanding and the ground 
flattened. 
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For embossing of this description the intaglio parts are cleared 
out with a routing ” machine. The outline of the design would 
first be engraved, and the. router or drill of the machine applied for 
cutting out the metal as required. 

Crepe Cloth.— In eonm'ction with ladies’ attire this also goes through 
rollers to give it the required “ crinkle.” 'Flie eiigraving is not so 



Fli; 248—Mill Kn"raving Macliinc for Steel (’ylmdcrw, 

• 

deep as for velvet, but sharp edges must also bo avoided, as those 
w'ould have a tendency to cut, and thus damage the cloth. The 
frequent use of nitric acid, by covering the cylinder with varnish 
and etching the engraving deeper, saves an immen.se amount of time 
in the process of machining. 

Paper.— This class of work may be divided into two classes:— 
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1st. Embo.ssed papier-inacht'' for decorative panels on the walls of 
public buildings (see fig. 249) or roofs of railway carriages, which 
requires engraving as deep as employed for velvets. 2nd. The finer 
class of paper used for confectionery boxes or other purpo.ses. For 
this purpose dies are engraved for the small repeat patterns, mills 
raised, and the machining done in a manner similar to that explained 
for calico. For largo repeats, such as “ murie ” effects, the ground 
line is first run over the cylinder and a punch applied on the line 
by the hand engraver to show the lustre effect, so that instead of 
metal being taken away, it is crushed down, thus giving a much better 
lustre. Sharp edges, that would have a tendency to cut the paper, 
must be avoided. 



Kili 240—Section of Decorative Pjuiel (embossed) 


Leather. —Various engravmgs are done on the cylinder to imitate 
the different “ grains ” of leather, as also a variety of skins. Those 
effects may be (‘mbossed on genuine leather, or leatherette, a kind 
of imitation leather for a cheap class of goods. Dies are engAived, 
and mills raised for this class of w'ork, which are very expensive, 
owing to the amount of labour expended in producing them. They, 
' however, are invaluable for reproducing repeat orders for these 
cylinders. 

Glass. —For decorative purposes on windows and partitions this 
ornamental glass is extensively used. The designs are arranged in 
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such repeats as admit of tliem being engraved in a practical manner 
on the die. Many of them are also planned in a .square repeat after 
the manner of floor-clotli, which admits of the glass being cut so 
as to form complete sections. 

The engraving requires to be cut very deep, some designs as much 
as I inch. It must also be a little d('e])er tlian is required to .show 
on the glass, because the glass is rolled while in a soft state, and the 
pattern, b(ung in relief, has a tendency to fall or flatten a little. 

The engraving must have no perpendicular edges, but always 



250 ICimhossod (Jla.s.s showin<; “ Shone ” EfToct 

be cut in the V shape, and be sharp in the bottom. The “ shene,” 
as the light strikes the design at ditt'erent angles, gives very pretty 
effe'ts (see fig. 2.50). 

It is customary when raismg mills from the dies for all deeply 
engraved embossmg work to produce three mills in different stages 
of finish—1st, only half raised ; 2nd, two-thirds ; and 3rd, the complete 
or perfect mill. They are also used in that order by the machine 
engraver, because, if the complete mill was first used and pressure 
applied to force it into the plain surface of the cylinder, the sharp 
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edges would all become chipped, and, therefore, spoiled for finishing 
purposes. No. 1 i,s first used, and having no sharp edges, great 
liberties can be used to further the engraving. The cylinder would 
tiien be polished and covered with acid-resist varnish as for calico, 
and then the rough engraving deepened with nitric acid. No. 2 mill 
can next be used with advantage, and tlie cylinder again deepened 
with the acid. No. 3, the jMU’fect mill, is now used to sweeten uj) the 
edges and put the necessary finisli into flu; engraving. 

The ])reparation and working of the tools foi' embossmg are so 
different from those u.sed for calico, that special skill is really required 
bj' the artisa-7is to make this trade a success. 
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By this process, in wliicli a copper roller is etched by corrosion, it 
is first essential to give the rollers a coating with a resist varnish. 
The desired ])ortions are scratched away, and then etched 
or bitten into by chemical action. 

The fluid used for eUdiing copper may be either nitric 
acid or a solution of ^)erchloride of iron, or a judicious use 
of both ; thus, by beginning with nitric acid and finishing 
off by placing the roller in the trough conlaining the per- 
chlorido solution has been found to give the best results. 

Nitric Acid, HNO^.—This is received from the manu¬ 
facturers in carboys, and as usually supplied has a strength 
of 84" Twaddle. This is far too strong, and would burn the 
engraving if used with this strength ; it is, therefore, diluted 
with wtiter until reduced to a strength of about (if)° Twaddle. 

Three parts of the strong acid to one of w'ater usually gives 
the desired result. After reduemg the strength of the acid 
previous to etching, it should be tested with the Beaume 
hydroipeior (see fig. 2r)l). This instrument is a glass float 
with along tube on which the scales are marked, and can 
be used to test any solution heavier than water. It sinks 
in water to the point marked (t on the scale, but rises in 
any denser liquid. Tb ; test is most accurately made when 
the temperature of the workshop is at (it)" F. As it is 
inconvenient to graduate one instrument so as to suit all 
fluids^ the hydrometers arc differently graduated according 
to the fluids they are intended for. 

No. 2 registers from 24° to 48° Twmddle. 

„ 3 „ 48" „ 74° 

„ 4 „ 74° „ 102° 

If no hydrometer is available the following table will be found 
useful and sufficiently accurate in making up the nitric acid :— 



Fig. 251. 
Beaume 
H ydrometor. 
No. 3. 



206 


CALICO ENGRAVING. 


.3 parts acid at 84° Twaddle and 2 of water = 55° Twaddle. 

2 „ „ 1 „ = fi0° 

3 „ „ 1 „ = 65° 

K(jual parts acid and water = 68° 

Iron Ferchlorifh (Fe./d,,) is purchased in lumps, and is of a brownish- 
orange ef>lour. As it absorbs moisture very readily it is advisable 
to place it in an acid carboy along with some water. When dissolved, 
more water is added until it registers about 45° Twaddle, at which 
strenglli it is used for etching. 

Troughs (sec fig. 252).—In a large workshoj) three sets of troughs 
are a great advantage. The arrangement of three trouglis for the 



252 —Corner of Ktching Room —A, etching troughs ; ii, washing-off troughs. 


principal set is found to be most useful where partial etching with 
perchloride of iron solution has been introduced. This allows the 
trough with nitric acid to be at the back so as to be next to the draught 
which carries away the noxious fumes evolved during the process of 
etching. The perchloride trough is best in the centre, since no fumes 
ari.se w'hen the roller is placed m this solution. These twm troughs 
should be shallow', as shown in section in fig. 253, and should contain 
a limited quantity of acid which allows of their being cleaned out 
frequently ; the frofjuent renewal of the acid is one important factor 
towards success in etching. 
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The trough for water is arranged in the front, and is provided 
with supply and outlet pipes. It is advisable to have this trough 
deeper than the other two. 

No. 2 set should have a shallow trough containing nitric acid 
placed at the hack next the draught and a deeper one for water at 
the front. This set is useful for part etching from the pentagraph 
machines as it avoids delay in work. 

No. 3 set also has two trouglis, botli being deep. The back one 
would contain nitric acid “ half spcjit ’— i.e., taken from the first 
set after getting too weak for etching sharp work. I'his strength of 
acid is sintable for use with rollers having a coarse ground. After 
being started in the stronger acid the roller is allowed to run in the 
weaker acid for a lengthened time to secure gi'eat depth. It is good 
economy to have a power dri\'e to the (Aching troughs, esj)ecially 
the thiid set as the roller can be allowed to run while other work 
is being p('rformed. .Little jxnver is required, so that a stout cord 
would suffice to drive it. 



Kig 253 —.Section of Etching Trough 


Eiir 254 —Stc]) Ulock used on To)) of 
Etching 1'roughs 


These troughs shoidd be set on a stone foundation and be level. 
They should also be true as far as possible, as any twist on them 
ooca.sioned by firing at the pottery will cause the depth of acid to 
be unequal, and be a source of trouble by giving unequal etching. 
To overcome any difficulties arising from various circumferences of 
rollers, hard wood blocks are set on the top of the troughs, and for 
adjusting to the depth required a small step block (as shown in fig. 
254) can be placed on the top and the .spindle set in the desired 
groove. 

Etching a Blotch. —It is imperative that rollers be set true on 
the spindle previous to etching, otherwise one part of the roller in the 
circumference will etch stronger than other parts owing to a greater 
volume of acid acting on the part which dips most. The roller having 
been previously preparixl, as explained under varnishing and painting, 
nitric acid of strength 6d° Twaddle is made up and well stirred in 
the trough. A heavy wheel is fixed on the spindle to give the roller 
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an impetus while turning, which must be done quickly—half a minute 
for fine grounds to one minute for coarse grounds is sufficient in 
acid; after which the roller is lifted out and turned in the water 
trough, which has the effect of not only taking away the action of 
the acid, but also of cooling the surface of the roller, which will be 
found to heat very quickly while in strong acid. The surface of the 
roller is now brushed over with a moderately soft brush, a jeweller’s 
crest brush suits the purpose admirably. The etched line will now 
be shown to advantage. It is imperative that all blotches bo brushed 
out after “ breaking '' in strong acid, otherwise the varni.sh will not 
show it.self. stripjjing or breaking away when Ihe etching is nearing 
completion. If great depth is wanti^d in the ground a run of twenty 
or thirty minutes in the j)crchloride solution, according to the scale 
of ground, will give the desired result. If ordinary depth only is 
w'anted the roller is transferred to the slow nitric acid— i.e.. No. 3 
set of troughs—and allowed to run. The rolliij- must, be lifted out 
occasionally and turned in water. 'This not only clears away any 
“ scum ” that, may get into the engraving, but also has a beneficial 
effect in cooling the roller, and gives the opportunity of “ trailing 
the scum,” with a pieces of rag, off the surface of the acid, and giving 
it a stir up with a glass rod used for this purpose. Before rei)lacing 
the roller in the acid it is a wise plan to scratch a small j)icce, of the 
varnish off at each end of tln^ roller to ascertain if it is etching in 
a uniform manner. If it is not equal, this can be helped by raising 
the roller out of the acid at the end which is strongest, and gradually 
tapering off by lowering the roller down to the original level. 
Another way is to raise the roller out of the acid entirely and, w'hile 
turning the roller round, gently pour acid from a jug over the weaker 
part until the desired equality is obtained. 

Grounds under the Surface.— It is never desirable to allow a ruled 
ground to strip—i.e., the varnish to break away, leaving the ground 
exposed. Any ground that has done this during the process of 
etching is under the surface, and, therefore, bad for printing. 
Previous to a ground being completed in the slow acid it is advisable 
to take it agahi to the No. 1 set of troughs and have it examined 
to see that the top is equal across the roller ; if it is not, it can be 
“ doctored ” as already explained ; it equal, a turn or two in the 
quick acid will bring the ground to the desired ” top,” which must 
be judged according to the nature of the work and also to the style 
of printing desired. Some printers require these blotch grounds 
better on the surface than others, but if a ground is much exposed 
in large masses to the action of the doctor in printuig, it requires 
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to be better on the surface— i.e., the top very slightly thick and not 
etched to a sharp point. 

A blotch ground that is slightly under may be helped a little by 
a polish with a saddle stone, and may pass for printing ; but one 
that, unfortunately, has been allowed to get etched much under 
is completely ruined, and requires to be engraved over again. 

Mishaps in Etching.—Occasionally a mishap occurs during the 
process of etching a blotch, and the varnish on the surface will break 
away. It is better to stop the etching at once, wash the roller off, 
and have it recovered with varnish in the same manner as for a repair. 
The fine jiarts and outlines will require to l)e painted away. The 
roller can then be etched again as for an ordinary blotch, but without 
the start in the strong acid. Such a misliap may oc'cur from several 
caus( s. The surface of the roller may have been tarnisluxi by lying 
and not been properly cleansed previous to varnishing, or. having 
been etched in a cold atmosplierc, both roller and acid may have 
become chilled. 

Temperature of Workshop for Etching.—The best results in etching 
are obtained when the workshop is not less than fiO" F., but higher 
than this is no objection. It must be remembered that nitric acid 
freezes at a higher temperature than water. This may be observed 
on a morning after a severe frost when the trough with nitric acid 
may have a sheet of ice over it, although there is none on the water. 
When making up acid under frosty conditions like this, it is advisable 
to mix a little hot water with the acid, and also to run the roller in 
tepid water j)revious to its being placed in the acid. Better .still, 
avoid risk, and postpone the etching of rollers with elaborate and 
fine engraving until the temperature of the workshop has been 
raised. 

Etching Ordinary Work.—The nitric acid in which tw'o or throe 
blotches hav(! been “ broken ”— i.e., first etched—suits this class of 
work admirably. The rawness of the strong acid has been taken 
away, and yet it is keen enough to give a level break for all classes 
of work other than blotches. 

It must be noted that ucid cannot be properly tw'addled when 
once*used. Experience alone tells when the acid becomes too weak. 
The rollers take too long a time to etch, and the blue colour mdicates 
that the acid is becoming spent and cannot give good results. This 
acid should be transferred to the slow acid trough. 

To etch rollers in acid too far spent is certain to give unequal 
results. Sketches of dumb or slightly weak cutting diamond points 
in the pentagraph machine take longer in being acted upon, and 

14 



210 


CALICO ENGBAVING. 


these parts will show weaker than if etched with moderately strong 
acid able to penetrate from the beginning. 

Etching Fine Work. —Previous to etching it is necessary to 
consider well the design and also to refer to the grounds on the instruc¬ 
tion sheet. It may be observed at once that certain extra fine parts 
(as shown in fig. 2.55) arc better stopped o>it by covering with resist 
paint and the etching further continued for the other parts. If acid 
I'cquires to be made up for fine work, as shown in this figure, it is 
better to have equal ])roportions of strong acid and water. This 
will register about. 'I’waddle. After the roller has received a 
quiek turn in tins moderately strong acid it is transferred to the 
perchloride .solution, wliich takes away the harshness that shows 
more or less on all engraving that has been qtehed with nitrk^ acid 
only. 'I’his eff(‘ct can be best observed wlnm examined by the aid 
of the engraver's magnifying glass. The action of the perchloride. 



I'l}' 25r»—J’iuts niarkcfl A htojiix'tl out dunnii 
Et-chinp; 


solution puts a and swoetiioss into the engraving A\hicli eannot 

otherwise be obtained. During the process of etching it is advisable 
to lift the roller out of the acid and to rub a small part of the surface 
varnish away at each end to ascertain not only it sutiicient strength 
has been obtained, but also if the engraving is even. These parts 
are covered with resist |>aint, and etching farther continued, if 
necessary. 

Part Etching. —I'his method is adojjted with patterns of larger 
solids which require two scales of ground. The roller is ready for 
a part etch after the pentagrapher has traced the coarse ground (see 
fig. 25f), A), and should be placed in moderately strong acid. At 
this .stage it is important to consider the coarse ground in relation 
to the finer parts of the engraving to be phwicd on afterwards and 
also the style of the pattrrn. If for discharge printing it is better 
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to be better on the surface— i.e., the top very slightly thick and not 
etched to a sharp point. 

A blotch ground that is slightly under may be helped a little by 
a polish with a saddle stone, and may pass for printing ; but one 
that, unfortunately, has been allowed to get etched much under 
is completely ruined, and requires to be engraved over again. 

Mishaps in Etching.—Occasionally a mishap occurs during the 
process of etching a blotch, and the varnish on the surface will break 
away. It is better to stop the etching at once, wash the roller off, 
and have it recovered with varnish in the same manner as for a repair. 
The fine jiarts and outlines will require to l)e painted away. The 
roller can then be etched again as for an ordinary blotch, but without 
the start in the strong acid. Such a misliap may oc'cur from several 
caus( s. The surface of the roller may have been tarnisluxi by lying 
and not been properly cleansed previous to varnishing, or. having 
been etched in a cold atmosplierc, both roller and acid may have 
become chilled. 

Temperature of Workshop for Etching.—The best results in etching 
are obtained when the workshop is not less than fiO" F., but higher 
than this is no objection. It must be remembered that nitric acid 
freezes at a higher temperature than water. This may be observed 
on a morning after a severe frost when the trough with nitric acid 
may have a sheet of ice over it, although there is none on the water. 
When making up acid under frosty conditions like this, it is advisable 
to mix a little hot water with the acid, and also to run the roller in 
tepid water j)revious to its being placed in the acid. Better .still, 
avoid risk, and postpone the etching of rollers with elaborate and 
fine engraving until the temperature of the workshop has been 
raised. 

Etching Ordinary Work.—The nitric acid in which tw'o or throe 
blotches hav(! been “ broken ”— i.e., first etched—suits this class of 
work admirably. The rawness of the strong acid has been taken 
away, and yet it is keen enough to give a level break for all classes 
of work other than blotches. 

It must be noted that ucid cannot be properly tw'addled when 
once*used. Experience alone tells when the acid becomes too weak. 
The rollers take too long a time to etch, and the blue colour mdicates 
that the acid is becoming spent and cannot give good results. This 
acid should be transferred to the slow acid trough. 

To etch rollers in acid too far spent is certain to give unequal 
results. Sketches of dumb or slightly weak cutting diamond points 
in the pentagraph machine take longer in being acted upon, and 
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solids be stripping too early it is better to go to the expense of painting 
them away rather than spoil the roller ; or should the superpose effect 
be strong enough and the sohd behind, it is better to delay a little 
to paint the shade away and to etch up the solids a little further. 



Fig 2.')'.—A, First etching ; B, second etching ; (', third etching 


Etching Pins.—When a design is principally comjiosed of this 
class of work (as shown in fig. 258) and cngt.aved by pentagraph, 
there are several simple but important manojuvres which add greatly 
to the finished result. First of all, it is imperative to have good clean, 
and moderately strong nitric acid to give a clean break by speedy 
luniing of the roller. Lift into the water trough and brush out, then 



place back into the nitric acid, and give the roller several quick turns 
the reverse way. Lift again into the water trough and transfer to 
the perchloride solution to give a little depth and sweetness to the 
engraving. 
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Etching Checks (as shown in fig. 269).—It is important that the 
cross-over parts, especially with handkerchiefs, should be stopped 
out with resist varnish at an early stage, in order to maintain the 
lines better on the surface. This is equally imperative for very 
narrow lines on the circumference, because should they be etched 
deep the milling afterwards will simply put them into a hole and 
fail to furnish clean in printing. 

It will thus be seen from the foregoing huits that there is great 
scope for good judgment in connection with etching, if the best results 
are to be obtained. 

Washing-off Troughs (see fig. 252, B).—In all cases when etching 
is completed, the rollers are transferred to these troughs for cleaning 
off the vamisli from +he surface. The back trough is fitted in the 
bottom with a length of steam pipe to heat tlie water, and into this 



Fig. 250—Handkerchief Linos forming (‘hocks 


trough is poured every morning a cupful of caustic soda. The roller 
is placed in the hot water and turned round for a minute or two, and 
a scrubber passed over the surface. The roller is then lifted out and 
turned in the other trough containing cold water ; again lifted out, 
laid in front, and the spindle removed. Some places wash off with 
naphtha, but as this is “ highly inflammable ” the former method 
is recommended. The roller is then forwarded to the hand depart¬ 
ment for examination and finishing off. 

Varnishing Machine.—The machine for this purpose (as shown in 
fig. 260) is of simple construction. At the top of the frame there 
is the spreading roller A. Underneath this is placed the copper roller 
B through which is placed a strong perforated tube C. (These two 
rollers are geared into each other.) The steam and water fittings 
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with the telescope joint D and tapered nozzle are connected with 
the perforated tube. 

1'owarils the centre of the frame is the iron trough E with outlet 
diseliarge ])ipe F. The fast and loose pulley (! gives the drive to the 
maul shaft. 

Dauber (as illustrated in fig. 261) is a large sized letterpress printers’ 



roller. It is plais-d in a hand frame and used for coating the rollers 
with various varnishes. They can be obtained from the makers 
in three degrees, viz. :—Hard, medium, and soft, and are made up 
with a mixture of glue, trc'acle, and gelatine. The modern system 
of casting these in workshops specially eipiip^icd for their manufacture 
ensui’cs them being perfectly ti’uc, and is a great im])rovcment on the 



Fig 2(il.—“ Jlaubcr "for VanusliingKollo^^ 


old system of an engraving shop casting them on their own account. 
The roller, if taken care of, by being regularly cleaned, and kept 
in a box when not in use, will last for years. i« 

Varnishing. —Rollers for the pentagraph machine^are varnished 
in the following manner :—The roller, having a well-poli.sh(Hl surface, 








ETCHING. 


215 


is first placed on a tress in front of the machine. The perforated 
tube, which should be of the same diameter as the mandrel for ruling 
machine and etching troughs, is then slipped through the roller and 
fixed with cones for U bore ; the mandrel with the roller is then placed 
in the frame of the varnishing machine. When collars are used for 
larger bores these must be adjusted to enable the roller to run true. 
If the roller should be a little tarnislu'd, wiping it with a w’ct cloth 
dipped in powdered balhbrick will thoroughly clean.se the surface. 
A cloth saturated with turpentine will suffice, if it is not tarnished. 
Should the roller he chilled a slight blow' of steam through the per¬ 
forated pipe will improve the surface for receiving the varnish. Some 
penlagraph varnish (which should be kept .slightly warm) is poured 
into a small tin, the (juantity being judged according to the size of 
the roller, and poured across the roller while in motion. The dauber 
is now ])laced on the roller and work('d backward and forward for 
some time. The roller will now have a dark brown aj)poarance. 

If a \vide bore handkcT'diief roller is on the machine a circular piece 
of wood with a slot of the same size as the tube is placed against each 
end of tbe I'oller to in'cvent the escape of steam and water. The 
steam is now turned on, the heat, gradually melting and eonvorting 
the varnish into a beaiitiful glossy and light amber-coloured coating. 
When thi^ colour appia.rs towards tiie ends, st('am is shut off and 
the water turned on to coot the roller previous to removing it from 
the machine. 

Defects in Varnishing.— If satisfactory results are to be obtained 
with the cngiaving, rollers must he evenly coated with varnish, neither 
too heavy nor too light. Tiie length and eircannferenee of the roller 
has to be taken into (nnsidcration, and, tluwefore, more or less varnish 
placed in the small vessel used for pourmg it on. If spiral mark.s 
sliow on the surface, the roller has been overheated previous to 
distributing the varnish. If grit and sediment, appear, the dauber 
may require cleaning, or the varnish should be again strained. Bubble 
marks t)n the surface of the roller near the ends is a sure sign that 
drops of water have been allowed to come into contact with the roller 
in the process of (iooling. These are points which can be easily avoided, 
but &re most important if uniformity of varnishing is to be obtained. 

Filling-in Rollers. —Various classes of work require to go through 
this operation for shade lines giving a grey effect, and fine shades 
for a superpose effect, and all solids of a more or less large description. 
In these eases the outlines and all detail work are previously engraved 
and the rollers nicely polished to take away any “ burr ” from the 
surface. They are set into the varnishing machine in the manner 
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already explained, and the steam turned on to heat the roller. Ball 
or fill-in varnish (used in sticks) is rubbed across the surface, and 
while the roller is in motion a small steel doctor or scraper (see fig. 270) 
is held flat against the surface of the roller slightly on the angle and 
passed over it. This has the desired effect of filling the engraving 
with the ball varnish and scraping the surface clean. Any excess 
will come away on the doctor. The roller is now well cooled by turning 
on the water. Ruling varnish is spread over the roller and the dauber 
used to spread it in the manner described tor varnish pentagraph 
rollers. Heat Is now applied to assimilate this surface varni.sh, but 
great care must be taken that the roller is not overheated, otherwise 
the ball varnish will " spring ” out of the engraved lines, leaving 
a clear edge which renders it useless for its j)urpose ; in such cases 
it requires to bo washed off and the lines to be refilled. While the 
roller is still hot it is transferred to the ruling machine. 

Ruling Machine (see fig. 262).—This machipe is of simple con¬ 
struction, and can be geared up with different wheels, as used for 
the mill machine, to obtahi different speeds for various sizes of rollers. 
It is found more convenient, however, to have a three-speed grooved 
pulley at the driving end, the small rope drive being on the smallest 
pulley for the garment rollers requiring the quickest drive ; on the 
mid pulley, for rollers up to about 24 inches in circumference ; and 
on the largest pulley, for rollers above this size, so as to reduce the 
speed and have the surface travelling at a speed about equal to that 
of the smaller sizes. The mill frame A is fixed to the sole plate B, 
which moves on the shears (1, and is geared into the screw mandrel 
D running the length of the machine. The mandrel E is placed through 
the roller F about to be ruled and adjusted on cones .so as to run true. 
The mill frame is then moved to the end of the roller. 

Setting the Ruling Mill (see fig. 263).-—This adjustment requires 
skill to work in a perfect manner, otherwise the mill will not traverse 
perfectly. The set screws on each side of the crescent shape G in 
which the ruling mill is set on the centres of the pivots are adjusted 
in a careful manner to avoid side play, and yet not so tightly as to 
prevent smooth running. The telescope pillar H in the mill frame 
is raised or lowered to suit the circumference of the roller, and can 
also be twisted to the right or left in order to alter a little (if desired) 
the slash of the ruled line. The head of the mill frame is now gently 
low'ered down until the ruling mill rests on the roller. The mill must 
be slightly “ canted ” by screwing the pins I right or left as required, 
and the surface of the roller marked, as shown in fig. 264. This is 
done for the purpose of giving a leading and cutting edge through 
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the surface of the varnish. The roller is now gently turned round 
to see that the mill joins itself or traverses in the circumference. 
If out of traverse a slight alteration of the top screw I wiU usually 
have the desired effect. The driving band is now connected and 
the machine set in motion. A small lead weight can be suspended 



Fig 202—{Mill) Ruling Machine. 


from the top, if extra pres.surc for emitting is required, whicli is often 
the case with ruling mills after they have become slightly worn ; 
but it is not advisable to work with well worn mills, as too great a 



• Fig. 263.—Ruling Mill. 


Fig 264—Showing 
how Ruling Mill 
marks on Roller 
when slightly 
“canted." 


weight is required to give the necessary cut through the varnish, 
which would then show too heavy lines in portions of the surface 
of the roller, and necessitate extra polishing to clean these marks 
away, sometimes to the detriment of the surrounding engraving. 
When this ruling is completed the roller is ready for paintmg. 
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26,5._Pattern which requires Three Rulings 
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Several Rulings. —It frequently occurs with handkerchief engraving 
that rollers require to be ruled three times (as shown in fig. 265), 
twice for shades and once for solids. It is imperative in cases like 
this that one angle of the shade.s be ruled first, then the roller painted 
and etched. The same operation Ls gone through for the reverse 
shade, and again for tlie solids. When filling in the roller for the 
solids it is advisable to dis])cnse with the small steel doctor for cleaning 
the surface and usi‘ instead a, piece of liard wood to avoid any risk 
of tearing the shade lines, wliich is aj)t to be done when using the 
steel against these angled shades. Kspecnally is this so when a roller, 
after liaving been once luled for fine solids, is being prepared for a 
second ndiiig of a coarser description. 

“ Run Outs.” —This is a term used when the ruling mill gets out 
of traverse and heaves a doubling of the line. This defect may occur 
at any part aci-oss the i-oller, and is usually seen all round the cir¬ 
cumference. If tlu^ruling is tor a blotch, or large pieces of peg work, 
it is always advisable to i-emove the roller from the machine, wash 
off the \arni.sh, and give the roller a light polish with the " Water 
o' Ayi- ’ stone to break the ' burr ” occasioned by the ruling mill. 
Care must l)e taken that the polishing is tint overdone, otherwise 
the finer jiarts of the engraving arc apt to get weakened. The roller 
is again jirejtared for ri ling. 

A '■ run out ” may occur from .several causes. By the mill dipping 
into a. solid [tart previitusly engravt'd ; (crossing a broad mill Ihie, 
especially on handkerchief worh ; or the pivots in which the mill 
is set hating become '' shouldered." 

“ Stagger.”—This term is used when the mill has " jumped ” 
and shows a doubling of the line for about half the width of the mill 
all round tlic roller, and then again follo.vs the traverse. This deffect 
liiay be burnished out with the finger by drawing it across in one 
direction, thus closing up the lines. The mill is again set into the 
line and the traverse again followed. If only small portions are to 
be left when painteel the false line can be touched with paint. 

The '■ stagger " is usually caused by a small lump of hard varnish 
being left on the surface of the roller. It is most important that 
the*surface of the ruling mill should be thoroughly brushed out with 
a piece of wire card previous to placing it in the mill frame, as small 
pieces of varnish sometimes get caked into the lines. Should the 
lines of a mill inclme to get clogged with running, a simple preven¬ 
tive may be used, by having a small piece of white cloth touching 
the surface on w'hich water is poured occasionally as the mill runs 
across the roller. 
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Ruling mills, when being stored, should be placed in order, and 
well covered with oil or tallow to prevent any corrosion taking place. 

Perfection in Etching. —To secure perfection in etching with a 
design, such as shown in fig. 265, where three separate rulings take 
place—first, for the shade lines on one angle, then the roller painted 
and etched and lightly polished with a saddle stone; second, refilled 
with ball varnish and ruled for reverse angle of shades, again painted, 
etched, and polished ; third, refilled, ruled for solids, painted, and 
etched. These operations require the greatest care, not only to avoid 
mishaps, but also to ensure the work being produced of the most 
perfect and level character. 



Fig. 2fi0 —Painter Girls at Work 

This type of pattern might be classified as the most difficult in 
the art of etching, as the slightest shadow of unevenness will condemn 
the work when printing takes place. 

Painting (see fig. 266).—The roller, when ready for painting, 
is covered all over with a shade line cut through the surface varnish 
(see fig. 267, A). The object in painting is to cover every part of the 
roller with a resist varnish called “ paint,” except the parts to be 
left representing shades or solids forming the pattern. The pitch 
of the roller, 1st, 2nd, or 3rd, is noted, and the colour on the design 
representing this pitch followed out as outlined on the roller. The 
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girls first use a fine sablo-hair brush, painting a thick line (as shown 
in fig. 267, B), and go all over the roller in like manner, then they 
further fill in the parts requiring protection (as shown in fig. 267, C) 
with a medium or coarse brush, as convenient. When working with 
a fine brush it is of the greatest importance that the outline on the 
roller be accurately adhered to; if carelessly painted by going over 



207 —A, Ah cugravod on roller and i uled lendy lor [tainting; H, showing outline painted; 
(', painting completed ready for etching ; 1), etching coniploted and roller cleaned 


the line, it entails an immense amount of labour for the hand engraver 
in " picking ” away the small whites represented in fig. 165. If painted 
short of the line the defective parts would recpiire to be “ plugged ” 
or " mended.’' A clean painted roller not only saves unnecessary 
time being expended in finishing by the hand engraver, but gives a 
sweetness of finish which commands admiration. 

To secure clean paintuig it is of the utmost im¬ 
portance that several points should be attended to. 

The paint, before using, should be well .stirred in a 
small pot (as shown in tig. 268), and al. o be of the 
right consistency. If thick, a few drops of turpen¬ 
tine should be added, and the paint again well stirred. 

The brusli should be occasionally cleansed by washing 
it in turpeutine to prevent any clogging taking place. 

The paint, if stirred frequently, will add to the 
smooth working. If a small part should happen to 
geif painted in the wrong place it can be remedied 
by tracing the ruled line lightly through with a needle point after the 
paint has set a little. 

When the roller is finished it should stand, at least, one hour to 
allow the paint to dry previous to etching. A roller placed in the 
acid while wet will lead to disastrous results, as it will be perforated 
with acid holes. 



Fig. 208 —Pfiinter’s 
Pot. 
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Repairs Covering.— This term is applied to the process of coating 
the surface of an engraved roller for the purpose of deepening all or 
certain i)arts of the work ; and may be applied to new as w ell as 
old engravings worn down after printing. The I'oller first receives 
a polish, and if a blottih exists a. saddle stone must be used, but for 
ordinary ])eg work a flat stone will suffice. The roller is next set 
into the varnishing machine and receives a rub over with tur})entine, 
also a sliglit heating. A liftle of the special varnish used for this 
purpose is poured over the spreader roller wliilc in motion, and tlie 
<laubcr well worked backward and forward on this, until a nice level 
coating ap])cars. The dauber is then '' laid on " the rolhr to be 
■covered, but must not be worked too and fro. The varnish should only 
cover the surface and not sink into any parts of the engraving. A 
second coating, or evtai a third, may be nwiessary until tiie surface of 
the roller shows a coating that will re.sist moderately strong acid. 'I'lie 
roller is now examined and any defects on the siirface touched with 
paint. Parts of the engraving considered strong enough can also 
be covered with ]iaiiit. After this it is ready for the etching troughs. 

Etching Repairs. —hidgment should be exercised here to secure 
the. best lesults. It is much better that a '' fent “ be s\ipjilied bv the 
printer whieffi will at once show the defective i)arts. Usuallv it will 
be found that the engraving is weakest towards the ends of the roller, 
and sometimes one end is weaker than the other. The roller is placed 
in moderately strong nitric acid for a few turns, which will at once 
.show if the .acid is ' biting '' C(|uallv all over. When lifted out 
several })arts of the varnish should be rubbed off, and examined with 
a lens to see that the .surface is clean--/.c., has withstood the acid. 
A brushing out with water towards the ends will assist the weak('r 
parts to etch better. I'he roller is again ])laced in the acid, and if 
the ends are still showing weak, it is better to raise the roller on blocks 
clear of the acid, and then with a jug giaitly jiour the acid over the 
end, gradually working it in towards the centre. Thi* same o])eration 
is repeated from the other end. The engraving is now examined 
at several places across the roller by rubbing the varnish off the surfaiie. 
The “ jugging " operation can be repeated if mcessary, and judgment 
used by painting out certain jiarts at each repeat that may be Con¬ 
sidered strong enough, and further etching continued* for the 
remainder of the work. I’wo or three hours spent in stopping out, 
vi'ill, on many occasions, make a satisfactory rejiair w'hich otherwise 
w ould be a failure. 

Para-deep Covering.— If the engraving should be very much worn 
it is better to (;over with letterpress printer's ink (black), and etch 



ETCHING. 


223 


with the iron perchloride solution. Thi.s method was introduced by 
Mr. Ker of the Proce,ss Engraving Co., Glasgow, who also named 
it “ The Para-deep proce,ss.'’ It take,s longer to accomj)lish this 
than if done by the other method, but for well-worn engraving, and 
where great depth is ixupiired without swelling the work too much, 
it is an ideal method of getting a satisfactory result. The polishing, 
by way of preparation, is gone through in a similar manner, and 
tlie roller set in the varni.shing machine. A small dauber roller, 
about 12 inches long and leather covered, as used by process engravers, 
is emjdoyf'd for the ])ur])ose. On a large square of strong zinc a very 
little of the ink is laid on and well worked with the small roller until 
tluuoughly spread. The small roller is then i)laced level on the (tylinder 
to be covered. A slight ajigle will cause it to run in sj)iral fashion 
across the cylinder. A se(amd coating may be given, and the 
cylinder dusted with powdered resin. 'I’his will adhere to the surface 
without going into ^the engraving. It is then dusted with French 
chalk, some more ink spread on the zinc plate and the small roller 
work('d u)), and transferred, as formerlyx to the cylinder, and again 
dusted with the resin and French chalk. If the surface is not well 
covered, a third coating may be necessary ; finally, it is brushed out 
with a soft brush and water. 'The eylindiT then requires to be equally 
heated up w ith gas ; u. uf.lly a perfoi'ated rod is placed inside the 
r'.ylinder wliich is gently turned lound. The surface will gradually 
show a beautiful glossy coat, and the finest parts of the engraving 
will be perfectly clear. When the cylinder is cool it is e.vamined 
for s(!rat.chc^s or defects previous to etching, which nmst be done 
in the iron perchloride solution, after the same manner as explamed 
for nitric* acid. Cylinders caevered in this manner w'ill stand very 
weak nitric acid, but the surface will brc.ik away if the strength is 
UKiderate. It is. therefore, better to etch comjiletcdy in the per¬ 
chloride solution. 

'I’his method is an ada|jtalion of the process used by' copper plate 
engravers. 
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CHAPTER XXI. 

VARNISHES USED FOR VARIOUS METHODS OF ENGRAVING. 

Thebe arc five ditt’erent kinds of vaniislies used in ealioo engraving, 
viz.—Pentagrapli, ruiing, l)ail, })amt. and covering. Each has a 
separate recipe, Init tiicy are ali composed of one or more of tlie fol¬ 
iowing ingredients :—Bees-wax, asphaltum, Burgundy pitcli, black 
pitch, gum-mastic, and resin. 

After boilmg tliey are thinned down with turpentine to tlie desired 
working consistency, except tlie ball varnish. 

Bees-wax is a name given to certain substances of different origin. 
We liave tlie animal or jiure bees-wax, vegetable or palm wax, and 
mineral or ozokerite w ax. Bees-wax is the best for engraving purposes. 
Pure bees-wax is of a dull yellowish colour in its natural state as 
collected from the boiled honeycomb. There are various kinds placed 
upon the market, Chilian, Russian, Italian, and British. The Chilian 
is very pale in colour ; Russian, medium ; and Italian and British, 
dark in colour. The Italian can be purchased at about half the price 
of the British, and is equally good for varnish purposes. Bees-wax 
resists nitric acid, but takes on a bleached appearance when loft 
in the acid for any length of time. 

Asphaltum or mineral pitch, also sometimes termed bituminous 
limestone, was used by the ancient Egyptians to enbalm their dead, 
and by the Babylonians as mortar. When this material is treated 
with ether it is rendered sensitive to light, and is frequently used 
in photo etching. It is now found in dried-up beds of petroleum, 
as in the region of the Dead Sea and in Trinidad. It has a dark brown 
dusty appearance. 

Black Pitch, also a mineral, and of a dark chocolate coloiir, is 
brittle, and has a vitreous, glassy, or (juartz-like appearance with a 
good resinous quality. It is obtained from coal tar. 

Gum-mastic is of vegetable origin, being the resin exuded from 
the mastic tree. It is procured in small bean-shaped pieces, and 
is pale yellow in colour. 

Burgundy Pitch is also of vegetable origin, being the resin of the 
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spruce tree. It is of a yellow candy nature, and is a solid cake at the 
ordinary temperature of the workshop. Owing to this substance 
being .so liable to boil over, it is better to be the last added in mixing, 
and should be placed in by degrees when making varnish. 

Resin is a solid inflammable vegetable substance obtamed as 
gum from trees either by exudation or extraction. There is also a 
kind of mineral resin obtained from coal tar. The vegetable product 
is the be.st for making varni.sh. 

All these prcxlucts resist nitric acid, and all. cxia^pt the bees-wax, 
can be dissolved in turjrcntine. 

Recipes. - Regarding the recipes for making the various varnishes, 
engravers naturally ditt'er to some extent, and this may partly be 
accounted for by the .fact that they ai'c used in various workshop.s 
under dift'erent conditions, the ^•ariation of some of the (piantities 
suiting some places better than otlu'rs. One important point that 
should always be attended to is the making of the jantagraph varnish 
a little softer in wiiitei' than in summer. This tends to prevent 
" chipping ’■ during spells of frost, and can be easily obtained by 
adding 2 or ■'! ozs. more bees-wax. with a cpiarter of an hour's less 
boiling. Excessive boiling tends to harden the varnish. 

When boiling the ingredients, it is better to use a copper pan 
placed on a gas ring, whidi enables the heal to be regulated as desired. 
It is also advisable to make the varnish beneath some kind of 
funnel whhh will carry away the fumes. The bees-wax should alw'ays 
be used first, and partly melted before any of the other ingredients 
are placed in the pan. Stirring should be done often, and constantly 
for some time before the varnish is taken off. VVlien the turpentme 
is being added, it is advisable to remove the pan from the gas ring 
and j)Our it in gradually while stirring quickly, otherwd.se it is apt 
to catch alight, and to cause disastrous results. Should this unfor¬ 
tunately happen, it must be smothered in sand, as the addition of 
water is of no use. 

Pentagraph Varnish— 

,10 ozs. Bees-wax. fi ozs. Black pitch. 

9^ ,, Asphaltum. 4 ,, Gum-mastic. 

8 ,, Burgundy pitch. 

Boil slowly for 2J hours from the time the asphaltum is added. 
Stir in the gum-mastic half an hour before taking off. Add 3 quarts 
of American turpentine. 


15 
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Blotch or Ruling Varnish— 

H ozR. Bces-wax. 4 ozs. Blank pitch. 

H ,, Asphaltiim. 2 „ Gnm-inastic. 

4 .. Burgundy pitch. 

Boil, and add turpentine as for pentagraph varnish. 

Ball or Fill-in Varnish— 

l(t ozs. Becs-wax. 2 ozs. Black pitch. 

12 „ Asplialtum. 2 ,, Oum-ma.stic. 

2 ,, Burgundy pitch. 2 Resin. 

Boil about 2| hours, and pour into pajK'r jubes. 'Phe surface of 
the paper should Ix^ waxed before being rolled on a circular piece 
of wood to form the tube. 

Paint (Varnish)— 

I lb. Rees-wax. I.l lbs. Resin. 

2 lbs, Asjdialtuni. 

Boil slowl\' for al)out two hours, and add about 2 pints of 
tur[)enline. 

Covering Varnish— 

13 ozs. Bee.s-wax. 12 ozs. Burgundy pitch. 

12 ,. Asphaltuni. U „ Guin-inastic. 

Boil slowly for about two hours, and add guni-niastic halt an 
hour before taking the varnish off the flame. 

The pentagraph, blotch, and covering varnishes should be strained 
while warm, and kept in a well-corked tin or jar. 
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IMPRESSIONING THE FINISHED WORK. 

Cloth to be used. —Great taste can t)e displayed in conneetion with ' 
this operatinn for slidwiiifi; off the tinished enjiravina; to the best 
advantage. 

For impressions, or " rubs " as they are sometimes termed, a 
fine eotlon eloth is i»;ed for all i)rinl-on |>allerns whetfier they be 
white grounds or l)lotches. 

For diseliarge |)atterns the eloth can be dyed the reipiired ground 
colour, or coloured ))aper used, but cloth is juefi'rable to ]>aper. 

When the cloth is bleached and well stentered it is better to give 
it a little assistance, as it is termed - i.c., a I'un through starch before 
being calendered. I’his helps to till the eloth, and tends to show 
the colours to ix'tter advantage. 

Cutting and Damping the Cloth. —It is cut into sections to suit 
the various classes of work. F’or ordinary garments, one pattern 
on the roller, F) by ti inches will suiliee, but for two patterns on a 
roller, 15 by (i inches is required. For handkerchief rollers with 
one patit'rn on, 11 by 7 inches will do ; and for two patterns, 10 by 
7 inches is advisable. When cutting the (doth, it is a ((onv(niience 
to so place it that the warp will lie across the roller. If the rubs are 
to be done by hand, this prevents the cross rubbing from stretching 
the (doth, and ensures better fitting when the various colours are 
placed together. If the ma(dnne is used, the w arp should lie in its 
natural state— i.e., along the (drcumference. 1’hc cloth is always 
used ii^ a slightly damp condition, whi(di allows the finer parts of 
the engraving to Ik transferred to better advantage. 

A section of the cloth is well soaked with water, and laid between 
every six pieces of the dry cloth. The lot is then placed in a press, 
and is found to be in fine condition the following day, owing to the 
dampness having penetrated through all the cloth. 

Impressioning by Hand. —Previous to the introduction of the 
machine all the impressioning was accomplished by the hand. Since 
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then, with handkerchief rollers of large size, it is usually done by 
the hand method in the followhig manner 

The roller is placed on a low bench in V-shaped wood blocks to 
prevent it from turning round. The colour is then laid on a small 
rubber brush, as shown in fig. 269, and well rtibbed into the engraving 
at the required parts. Tlie small doctor (see lig. 270) is drawn around 
the surface of the roller, and must leave tliis thoroughly clean, the 
engraving oiily being filled with ciolour. 'I’lu' piece of clofh is then 
laid on and the small roller or s(pieeg('e (see lig. 271) moved equally 




Flu —Ruhltci liitixli 


I'iu 270 —Small “ Dfu toi 


and smartly backward and forward across the roller; if a slight 
angle be imj)arted to the roller it gradually passes over the whole 
surface. The cloth is then lifted from the surface and compared 
with the design to see Hiat the shade of the colour is right, and also 
the lialance of work in accordanci' with the design. If the colour 
is too soft it can be stiil'ened n|), or if loo dry it can be softened down 
a little. These two points, the shade and the consistency of the colour, 
ought, to be attended to with the first im|)ression from each roller. 



The operation of rubbing in the colour and cleaning the surface of 
the roller is again repeated until the rc(}uired number of rubs are 
obtained. 'I’he first roller is usually the one w ith the finest engraving 
on it, especially where the fall-on effects are to be placed on the top, 
because if the paler colour goes on first the finer parts will not show 
to the same advantage. At the same time, good taste and judgment 
require to be exorcised, as several or all rollers of the same pattern 
may have fine engraving to contend with. It is then a question of 
which colour ought to get preference. 
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The two pitches as marked on the first Toller, which show on the 
impressions, will require to be laid down on the second and succeeding 
rollers to the two corresponding pitches, and treated with their 
respective (olour,s in the sarnie manner as the first, until the pattern 



is complete, and show what is termed a fitted impression. “ Singles ” 
are impressions in their respective colours without being fitted to 
the various rollers. 
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Impressloning by the Machine (see fig. 272). —The roller i.s placed 
on the steps marked A, and the colour spread over the part to be 
impressioned in the same manner as explained for the hand method. 
The small doctor is held on the surface of the roller and the foot 
placed on the treadle B. Tlie roller will then slowly revolve, thus 
cleaning the surface. The piece of cloth is laid on the surface of the 
roller and the bowl frame C brought over and rested on the roller. 
The weight on lever 1) is adjusted to give tlie necessary pre.ssure, 
and the foot set on the treadle, thus turning tlie roller round. On 
lifting the foot the machine will stop. Tlie lever weight is drawn 
in, and the bowl frame thrown back. The impression is then pulled 
from the surface of the roller. On examining the first impression 
it will be observed whether more or less jiressiirr^ is reipiired, and the 
stoj) screw on the lever adjusted accordingly. 'I’lie fitting of the 
impression by the pitches for llie succeeding colours is done in the 
same manner as in the hand method. 

This method of impressioning by the machine is very little (packer 
than by the hand, but it has the great advantage of showing the 
impressions more equal, and, sjiecially for line work, it shows the 
engraving much sharper. 

A recent introduction, whiidi has proved to be of great service, 
is the covering of the bowl with laundry rubber instead of with 
printers' blanket, which was found to be too sjioiigy and reipiired 
frequent renewal owing to the colour getting smeared on it. The 
rubber is found to he firmer, and yet gives suiiicient yield. There 
is no trouble in .stitching at the joining as in the case of the blanket, 
and, further, the bowl can be washed when reipiired. 

Mangling and Trimming the Impressions. —These operations arc 
done with a view to showing the rubs taken off to the best advantage, 
a small two-bowl mangle about Hi or I.H inches wide being sufficient. 
It is also advisable to have the bowls skeleton, which allows a small 
perforated rod with gas connection being jihiced inside to heat the 
cylinders, thereby imparting a better glaze on the surface of the 
rubs. They arc then trimmed by cutting them all to the same size. 
A little time .sjient on fhe.se two .seemingly trivial operations will 
show the design to much better advantage when jilaced id the 
merchants' hands. 

Mixing Colours for impressioning- -fVi/d-ow Work. —The.se require 
to be of a stiff consistency to prevent undue flushing. I'hey must 
appear clean and bright on the face of the rub, as there are no after 
operations, as in ordinary printing, such as dyeing, steaming, or 
.soaping. The colours are, therefore, composed principally of starch 
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paste with the addition of aniline colour in a fluid, yet concentrated 
form. 

Flour Paste. —A small quantity of flour paste should always be 
kept in readiness, because strong engraving is better impressioned 
with half starch and half flour in making uj> the colours. 

Flour paste is made up as follows :—1 lb. flour, 3 pints water, 
3 ozs. olive oil, 1 oz. resin. Steam boil till tbick. 

A small quantity of paste is laid on the ])alette and a little of 
the aniline colour ])laced in tlu^ centre and well mixed with the palette 
knife. If desired stronger, more colour is added ; if reejuired weaker, 
more paste, or a little flake white, would be added. It is always 
advisable to try the colour on a small impression from the roller, 
which can be darkened or lightened as required, or. if rather thin, 
a very small quantity of dry flour or powdered gum arabie mixed 
with the colour will stillen it up as re(juiied. 

Chintz Patterns*- For imjuessioning, say, a five-colour chintz 
pattern, 1, red: 2, pink ; 3, dark olive; 4, light olive: 5, blotch; 
it will b(^ found on a study of the design that the red is the leading 
colour, and should, tlierdorc. be impressioned first, more especially 
if there are red shades falling on the j)ink to produce a superpose 
effect.. 

By taking off the red first it gives the shade a better chance of 
showing up well. I’lie pink is taken off next, and should the colour 
incline to dull the red shade, by laying the impression (face down) 
on a piece of white ])aper, and giving a gentle rub over the back, 
a little ot the surplus colour will be taken off. and clear the shade, 
without in any way injuring the tone of the pink. The dark and 
light oliv' are followed up in the same manner hefoie jilacing in the 
blotch, which .should always be done last. 

It is a common jtraetice, and assists the salesman's purpose, 
to show an impression or two without the blotch ; also, if two or 
three colours of the same pattern will indicate an intelligent 
combination as a design, it is advisable to also show them, as 
it always tends to secure more printing orders from the same 
design. 

These points should be studied by the impressioner as well as by 
the designer. 

Colours for Impressioning - Discharge Piitteni/i .—For impressioning 
this class cf work on coloured pajier or cloth, the colours must also 
be of a stiff consistency, but as each of the colours must be opaque, 
so as to kill the ground colour as far as possible, the making up of 
the colour is done in the following simple manner :—Oxide of zinc 
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is mixed with starch paste, and the desired colour (aniline) then 
inserted, and well mixed together on the palette. 

Purpose of Colour. —In calico printing, colour.s are used with the 
definite object of brightening and beautifying the fabric, the cloth 
serving in many ca.ses simply as the structural medium on which 
the decoration has to be placed. Clolour, in these instances, is of 
more consocpience than form, as it may redeem an otherwi.se uninterest¬ 
ing design, whereas a displeasing colour combination may render 
worthless the best design. An indifferent impression may, therefore, 
condemn exeelhmt engraving, whereas a good, clean, well-fitted 
impression, with colours well harmonised, will commend indifferent 
engraving. An ideal impr(>ssion is often the fore-runner of large 
orders for printing. 

Theory of Colour. —Sir Isaac Newton demonstrated in a simple 
manner with tlie aid of a glass |)rism that light is the source of all 
(iolour, and the band of coloured light thus obtained is called the 
.solar or prismatic spectrum, and the colours classified as follows : — 
Red, orange, yellow, green. blu(\ and violet. 

Ae(a)rding to Sir David Brewster's theoiy there are only three 
colours, red, yellow, and bliu'; wiiile according to Helmholtz (a noted 
phvsi(ust) the three |)rimarv lainstituents of wliite light are red, green, 
and violet Whil(‘ all agree that if white light falls u])on a })i(‘ee of white 
bleached cloth all three constituents of th{' white are rcllected from 
the cloth into our eyes, and the cloth apj>ears white. The (U)lour 
of a body is, therefore, determined by the character and intensity 
of the light rays that it n^flects. All bodies have the power to break 
up the light that falls upon them, and to absorb or reflect the different 
wavc.s or colour rays of which the light is composed. 

Su])pose we mix blue with yellow, the mixturi^ will appear green, 
but. not beeausiy as so many people sui)|)ose, blue and yellow' make 
green, but beeausi* green is the only constituent of white light reflected 
by both these .pigments. 

A piece of i-etl cloth will appear red to us. because the rays of 
white light which falls upon the whit(' cloth have lost tw'o of the 
three constituents (.if light—viz., the green and the violet—and only 
the red is reflected into our eyes, and acting upon a certain portion 
of the retina produces the sensation, which we call redness. 

Mixture of Coloured Pigments. —The effects produced by mixing 
coloured pigments, as explained by the Brewster theory and adopted 
in the practical application of colours in dyeing, are as follows :— 
Red, yellow, and blue are taken as simple or primary colours, because 
they cannot be obtained by mixing other pigment colours, whereas, 
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by their admixture in diiferent proportions and with the addition 
of black and white pigments, practically all other colours can be 
produced. 

When two of the simple colours, or the three, are mixed the 
resultant colour is termed a compound colour. By mixing the primary 
colours in pairs, secondary colours are formed, while the mixing of 
the secondary also in jrairs produi'es tertiary colours as follows :— 

I Pllllliiry. ! 

(JnM'M (yellow and blur) t (j)ur[)l<“ ami oran}»f) 

(r(“tl and liluf) Citron (^.Mcen anti orange). 

Oraii^n' (nd atnl \-(“llovt) ! Oln*- (ni'ren and purple) 


in connection «ith ])rimaries, red may be said to bold an inter¬ 
mediate po.sitioii. yellou advances, and blue retires. 

in foi’ining secondary colours yellow and blue produce green, 
red and blue prodiice pui'})le. and red and yellow produce orange, 
while liie tertiary colours are produced by mixing purple and 
orange for russet, green and orange for citron, and green and purple 
for olive ; but in eacOi ease one of the tbree is in excess of the other 
colours. 

Qualities of the Primary Colou’'s. Uitferent effects are produced 
on the mind by diiferent coloui's ; red, for instance, is a brilliant and 
cheerful colour, and gives the feeling of warmth, and is said to equal 
the maximum " heat ray, ’ Yellow is a very luminous colour, and 
equals the maximum " light ray, " and blue is a cold (iolour, and equals 
the maximum chemical ray,” 

Qualities of the Secondary Colours.—-They arc somewhat inter¬ 
mediate between the iJiimaric.s of which they are composed. Green 
has the feeling of coldness, but appears fresh. Purple is a rich and 
deep colour, and for bloom and softness is unsurpassed. Orange is 
a strong colour, and posse.sscs a feeling of warmth. 

Tfarmony in Colour Combinations.—This is a subject which requires 
great study, and as there arc no fixed principles to govern harmony 
of colour it must he loft to the observer to decide w’hat constitutes 
harmony, as colour sense is more highly developed in some persons 
than in others. 

Dark grounds are more suitable for the application of bright 
colours, such as red, orange, and yellow, than light colours, as their 
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I'pitiary. 
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qualities of brightness arc intensified on the former and diminished 
on the latter. On the other hand, sombre colours, such as violet 
and purple, are deej)ened and enriched on light grounds and lowered 
on dark grounds. 

The.sc examples are suflicient to enable one to comprehend the 
groat advantage to an impressionist who understands tlie elementary 
principles of colour harmony. 
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CHAPTER XXIII. 

TURNING OFF COPPER ROLLERS OR CYLINDERS. 

Primitive Method of making Cylinders. —With the introduction of 
the cylinder printing maoliine in 17H:}, tlie engraving had to i)e executed 
on roller.s. These «ere first made in a rattier primitive manner ; 
the lieavy sheets of copper were rollcii to a circle and soldered with 
spelter at the joining. Shortly tliereafter the more modern method 
of moulding tlic cylinder Mas brought into recpiisition. 

Bore of Cylinder^ —Every cylinder must have a taper on the bore 
whether it be foi' a garment or a liandkerchief, solid copper or electro. 
It is required tor the purpose of " jamming ” the roller on the mandrel 
or '■ slij) ■’ ot the printing machine. This taper on the bore is reckoned 
on a length of .'!6 inelies --viz., ill inches diameter at narrow end and 
3^ iiM^hes diameter at wide end. which makes a taper of ^ inch on 
30 inelK's, as shown in tig. 273, and known as U.H. (Universal Bore), 



A B 

Fiii ’7.'{ • f 'ross-soetion of Kollei- siiowiiij' 'I ajici of Bon‘ —A, witlc t‘ii(l i»f rollur ; 

1^, urtnow cntl 

for garment lollers whether solid copper or electro. It, therefore, 
follows that rollers longer than 30 inches will get narrow er in the bore, 
at the narro\,' end, and w idcr in the bore at the wide end. For 
instance, aioller 72 inches long would measure 3,"„ inches in diameter 
at the narrow end and 3],'. inches in diameter at the wide end. 

feather in Cylinders. —Every cylinder inside the bore has a pro¬ 
jection running the whole length for solid copper, and about 0 inches 
at each end for electro rollers, (ailk*d a “ feathei-." This feather fits 
into a groove on the printing mandrel or " slip " to prevent the roller 
from turning round. 

The outside circumference of the cylinder being equal, it follows 
there must be a thick end and a thin end on the roller. The thick 
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end of the metal is known as the narrow end, and the thm end of 
the metal as the wide end of the roller. When rollers are standing 
on end, or lying on the angle against a rack, the wide end shou’d 
always be uppermost. This is for two reasons—1st, they stand 
.steadier owing to the heaviest end being towards the floor ; 2nd, 
all pattern and roller mimbers being stamped on the wide end, they 
can, therefore, be identified with eoin enience. 

Stamping the Rollers.- The unwritten ride to follow in this case 
is for all jiaftern numbers to be stamped on the face of the roller, 
and the roller numbers on the end. all at the wide end, as shown in 
tig. 274. If the roller numbers are also stain|)ed on the face of the 
roller they become obliterated when turning off takes [dace, but 
when stamped on the end they remain ; therefore, there is less liability 
of error when restamjiing figures. 

Weights of Solid Rollers. A solid eopjier roller, titi inches long 
by 1.7 inches in circumference will weigh about 02 lbs., or about 
2.5 lbs per inch of length. A .7() inelies long by lb imhes in circum¬ 
ference solid roller will weigh about ISO lbs., or an 
average of about I! lbs. 5 ozs. per incii. Handker¬ 
chief rollers varv'so much in boie and thickness that 
it is umu'cessary to give details of weights. Thickness 
of co])])er is always taken from tlie end having the 
hugest diameter of bore: thus a roller having a bore 
of 55 inches in diameter by aj inches would be I'c- 
eorded as 5| inches diameter bore. The priia: of 
eo])i)er fluctuates according to the market, but 
Kik 274 Showiiw then' is a tixi'd standard of extras for handkei’chief 
lic.w Uciiicis ,irc -s as the bore inci'cases lieyond the universal 

NuinlK'nMl 

S1Z(‘. 

Turning off Solid Rollers,—J5y this is meant the cleaning off of 
the old engraving by the turning lathe to give a fresh surface on the 
roller for the new engraving. 'The loss of eojijier depends very much 
on the depth of the old engraving. Usually a garment roller, 3(5 
inches long and 15 inches in circumference, loses 3 lbs. in weight, 
and a 50-inch roller, about 4 lbs. They are also reduced about J inch 
in the circumference with each turning. Handkerchief rollers'lose 
more as the circumference becomes larger and the roller longer, 
usually from (> to 10 lbs. They are reduced about inch in the cir¬ 
cumference. It will be ob.servcd that the turning lathe (see fig. 276) 
shows a four-speed pulley. By making use of these to suit the various 
sized rollers it is found to he much (piicker than altering the gearing 
to obtain the same result. For garment rollers the quickest speed 
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can be used by placing the driving belt on the smallest pulley of the 
lathe, and on the largest pulley of the counter shaft. For rollers 
of medium circumference the centre pulleys are used on both the 
lathe and the counter. And for rollers of a large circumference the 
driving belt is placed on the large pulley of the lathe and the small 
pulley of the counter. 

If more than one roller is required to make up a pattern, the 
turner would measure with a cop[)er tape the various rollers, and 
turn off first, the smallest in cireuinference, or if all were equal, he 
would start with the roller having the strongest engraving, usually 
a blotch, and endeavour to reduce this roller as little as possible, 
thus saving an immense loss of copper by excessive turning off on 
the other I’ollers composing the set. 



Flu 275 -(V)pp(T Roller Turring Ijiitho 


When the roller is slipped on to the mandrel, it i.s set true by 
setting the lathe in motion and touching the point of the tool on the 
surface of the roller to see that it has marked equally all round. 

The lathe is again started and the point of the tool adjusted into 
the copper. When the carriage has moved 2 or 2 inches along, the 
lathe is stopped and th<“ cojiper tape pulled tightly around the part 
turned off, and marked with a knife by drawing a line across the 
double surface of the tape. The lathe is again started, and the tape 
tried several times across the length (ff the roller as the carriage moves 
along. This is imperative, as some lathes incline to run " out ” or 
“ in ” as the carriage moves across the bed. This precaution ensures 
the rollers being turned true. The same gauge is then used in the 
same manner for the other rollers of the set. 
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Turning Tools. —These must be of the best steel, triangular in 
shape to suit the holder, and about 6 inchc.s long. They are ground 
away at one end to about 45 degrees, and slightly rounded on the 
point. If too sharp they leave a heavy '' cording " on the surface 
of the roller when turned, which occasions exlra polishing. 

Sizing the Roller. —This is necessary both in turning and polishing 
to maintain not only a " straight ' roller, but also to ensure all rollers 
of the same pattern being similar in circumference so as to give eorrect 
fit or register when printing. 

Burnishing Rollers. —When a roller is used to complete a set, and 
found to be several lines small, .say, uj) to inch in circumference, 
instead of turning down all the other rollers of the set (which would 
entail a great, loss of (a)pper), burnishing out tlic old engraving on 
the mill machine is resorted to. 'Phis maintains it the same cir¬ 
cumference as the other rollers of the set when turmal. This method 
can only be adopted when the engraving on the rojlcr to be burnished 
is not d(a‘j) and of a floral nature. With cross lines or heavy solids 
it is imjKissible. 

Burnishing with a view to reducing the strength of the new 
engraving is also a<lo))ted. When a rollei' has inadvertently been 
over-etched, burnishing has the effect of (dosing up and .sharpening 
the engraving. It is accomplished in the mill engraving machine 
with a smooth-surfaced mill, gearing being set uj) to give a spiral 
or continuous run from one end of th(( roller to the otlu'r. 
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POLISHING ROLLERS. 

Garments. —After tlie rollers have lie(^n turned off they require to 
be polished on a lathe (.see tig. 27()) previous to engraving. This 
is termed plain polishing. The spindle of the lathe is lifted from 
the bush, swung out. and laid on the re.st outside of the bush at the 
driving end. and thus ])laeed on an angle elear of the trough. The 
roller (wide end lirst) is now lifted and slij)ped along the mandrel, 
placing the feather ot the rolle?- into the groove of the cone. A cone 
is then slipped over the mandrel and fixed in like manner at the narrow 
end. followed l)y a rubber ring, and, tinally, the nut screwed against 
the rubber ihig. The mandrel is raised fi'o?n the rest and placed 
back in the bush. 'I’he roller is now tried to see if it is running true 
by setting the lathe in motion and touching the j)oint of the thumb 
in any black or dirty oil and steadying the hand on the trough, 
allowing the thumb to touch tln^ surface of the roller. This is done 
at each end and the machine stopped. It will be at once seen if it 
has marked all round the roller ; if so, the roller is running true. 
If marking at one ))art only the cone should be struck lightly at the 
o])posite side from the mark, which has usually the desired effect. 
When the bore of the cone begins to get worn it is sometimes necessary 
to place a round of very thin brass or zhic over the spindle, or if a 
■shoulder becomes w orn around the cone it is better to have the cone 
redressed, or renewed if necessary, otherwise the rollers are liable 
to be “ barred ” during the process of poli.shing. 

Handkerchiefs. —Thi setting of the wide bore of handkerchief 
rollers is done by means of " collars,” as explained for pentagraphing 
wide bore rollers, only here fhe collars are of a heavier make to suit 
the »iandrel of the lathe. After the screw pins are adjusted in a 
rough luanntT the roller is turned round and marked with the thumb, 
as already explained, and the pins adjusted till the roller runs true. 

For polishing handkerchief rollers, the lathe is fitted with a three- 
speed cone pulley, and counter shaft accordingly. The driving belt 
may be used on the larger cones, as required, in order to reduce the 
speed. 
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Sizing the Rollers.—A copper tape (flat wire about J inch broad) 
is now pulled tightly round the roller and marked with a knife by 
drawing a line across one side of the la])c, and also making another 
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mark, one line within, on tlie other end, so that when the roller is 
polished and the tape pulled round the roller the two marks will 
appear as one eontinuous line across the tape. The tape is now tried 
at several places across the roller, and will at once show the parts 
that may require a little extra polishing. Water is now run into 
the trough until it touches the surface of the roller. The lathe is 
set in motion and a hkxh of coarse sandstone held on the roller, 
gently swinging it backward and forward as it is moved, first to cue 
end of the roller, then the other. The cording of the turning tool 
will soon disaj)pear. The tape is now tried, and extra polishing given 
to any part that may show larger in the circumference. A block 
of fine sandstone is next used in the same manner, and in a (piarter 
of an hour the surfacoof the roller should a])pear to be comparatively 
smooth, but lacks finish. The roller is examined, ajid should any 
holes l>e sliowing on (he surface they are marked by the apjilication 
of a small fingerstoi^e with a ring around each, and ])lugged by tin' 
hand engraver. These are then fingered down, if necessary. The 
Water o’ Avr stone is now ap})lied, having been first carefully cleaned 
(as all stones should be. j)revious to being laid on tin' surface of the 
rolk'r). In about fifteen minutes the roller should show a well-skinned, 
clean surface entirely free from marks. At this stage, if a small 
Water o’ Ayr stone is used >)n the roller for a few minutes from the 
back of the (rough it helps to improve the surface. If an excess oi 
iioles is appart'iit, it is better to take the roller off for mending and 
proceed with another of the set. The eiqtper tajjc is again applied in 
the same tnanner, in order, not only to asct'rtaiu that each roller is 
straight, but also to have all the rollers making up to a ])attern of 
uniform eircumfcrc'ine. Should one roller of a set be a line small 
in the circumference it is better to stamp it the first pitch, as it is 
four.d in practice better to have the last pitch of a set a line large, 
and on no account stnall, as it will give trouble with the fit while 
printing. 

Scouring the Roller. —This is done by first rubbing two bathbricks 
together and allowing the pow'der to drop on a piece of wet blanket, 
which is then run across the surface of the roller while in motion. 

Dtying off the Roller. —Some water is now run out of the trough 
until it is below the surface of the roller. A small piece of rubber 
sheeting (about 4 inches square) is held against the roller while in 
motion, and moved across its length. This has the effect of taking 
away most of the water and preliminary to thoroughly drying the 
surface, first with a piece of packsheet. and, finally, with a handful 
of white rags. 
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“Tears” while Polishing. —During the process of polishing a 
small particle of hard grit or iron occasionally turns up on the surface 
of the stone and causes a serious *' tear " or “ rut ” on the surface 
of the roller. If not very deep a rub with the engraver’s burnisher 
will remov(! the defect, but it may require to be painted and the 
roller given a sink in moderately strong nitric acid and afterwards 
burnished. If the rut is extra deep it will re<pnre to he mended with 
the inseition of copper wire. The stone must also he examined and 
these pieces of foreign matter chi|)ped out. If a vein of this nature 
he showing it is better to use another side of the stone. When using 
the large sandstone the four sides should la- alternately us(h1, and 
also turned end for end frecpumtly. This method helps to keep them 
better in slia|)e. and the stone will last much longer. 

Polishing Roiiers for Miii Engraving. —These are better not to 
show too glas.sy a surface, as the mill is more liable to slip during 
the process of machining. Less polishing, therefore, with the Water 
o' Ayr stone will .suffice. The better surface can easily be secured 
during the several polishings which mill rollers usually re(|uire in the 
course of engraving. 

Rollers “ Barred.”- This defect may arise from three causes — 
l.st, by using too heavy a weight on the toji of the polishing stone; 
2nd, the roller not running true when lieiiig [Kilished ; lird, the bushes 
being worn and allowing the .spindles to wobble. 'I'liis defect usually 
extends right across the roller, and usually recurs four times in the cir¬ 
cumference; it may be felt by laying the lingers fin the roller whih' 
it is in motion. It may be better detected by passing a hollow Water 
o’ Ayr .stone across the roller. A roller slightly " bai’red ” may be 
rectilied by polishing with a hollow Water o’ Ayr stom* on a true 
running lathe, but if .seriously " barred ” it requires to be again turned 
off. Engraving placed on a roller which has been " barred ” will 
show an uneven result in jirinting, with light and heavy stripes across 
the ])icce, especially if the work should be of a small rejieat or cover 
nature. 

Rollers for Blotches.— It is usual to complete the plain poli.shing 
with a flat Water o’ Ayr stone. A point worthy of notice and of 
great service is where a roller of a .seti (always the last pitch) is going 
to be used for a blotch it should always receive a little polishing with 
a hollow Water o’ Ayr stone. This has the effect of retaining a truer 
surface on the top of the ground when engraved. It is also advan¬ 
tageous for rollers having a ruling for shade lines, especially for 
handkerchief patterns which are designed to imitate woven effects. 

Polishing Stones —Sandstone, Coarse.— These are blocks of clean 
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free-stone witli no grit or iron particles. They are usually about 
16 inches long and 12 inches square, each weighing about 50 lbs. 
They are first used on rollers when polishing to erase marks of the 
turning tool. 

Sandstone, Fine. —Tlie hone.s formed from this are block.s of close- 
grained free-stone. They must be free from grit or iron particles 
to avoid tearing the rollers when polishing. They are usually about 
14 inches long and in inches square, each weighing abo\it 40 lbs. 
They are used after coarse sandstone to put a better surfact^ on rollers. 

“ Water o Ayr” Stone. —It is a fine hone about 12 inches long 
and 6 inches square, weighing about 2(1 lbs. It is used after fine 
sandstone to " buff or put a skin on the roller ready for engraving, 
and is also used to eiwse any ’ bur " on engraved rollers. 

The edges of the.se e.xpensive stones ('■ Water o' Avr ') are coated 
with red enamel paint to ))revent water getting into the natural 
laminations of the sti)ne. If the enamel is scraped off they are liable 
to .split u{). 

Hollow or Saddle Stone is usually a ” Water o’ Ayr ' stone, having 
an arch in the centre to suit the eircuinference of the loller, thereby 
protecting and preventing the stone from injuring the engraving. 

Finger Stones.-- These are ])iec(5s of Water o' Ayr stone cut with 
a .saw to various sizes from I inch square and about 5 inches long 
to about 4 inches broad and 6 inches long. Each of them is tapered 
off at one end to about an angle of 4.5 . They are used principally 
for finish polishing, to red\iee '' mends ” to the surface, erase 
ruling lines, and get into j)arts where the ordinary Water o’ Ayr 
stone would mjure ground.s or the surrounding engraving. 

Polishing Refuse. —This is termed “ sludge " or “ slime, " and is 
the ash of the stone's incorporated with the cop])er during the proce.ss 
of polishing. The troughs of the polishing lathes which require to 
be cleaned out frequently, are, if possible, connected with a drain 
running into a large tank. The thinner residue from the troughs 
is allowed to run into the tank, and the ' caked ” portion at the 
bottom scooped out and plac^ed in casks. The residue in the tanks 
can be cleaned out as required, and placed in casks and forwarded 
in the moist or dry condition to the copper works, where copper is 
extracted and credit given for it. This forms an important item of 
economy,as from 20 to 25 per cent, of copper may be extract(xl from 
the slime. 

Finish Polishing is the term applied to the operation where the 
roller has been engraved previous to being impressioned. If care 
and judgment are exercised, many a roller with slight defects can be 
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improved, but if finish polishing is done in a careless manner it will 
ruin th(( best engraving. 

The roller is placed on the lathe in the same manner as explained 
for plain polishing, and also set perfectly true. Previous to starting, 
the surface of th(^ stones should be washed, because, when laid aside, 
grit and other foreign matter may have adhered to the surface and 
be liable to injtire the face of the roller. A scrubbing brush is dipped 
in " sours " and run across the surface of the roller. This has the effect 
of giving the stone a grip ; otherwise it will only " buff ’’ the surface. 



Fi;; 277 -- Folishin^ Lathf's hixI Holler Racks. 


Peg Roller. —Suppose it is a " peg ” roller, it can be polished 
with the flat Water o’ Ayr stone After moving the stone across 
the roller, or giving it a straight end, as it is formed, the lathe is 
stopped and the surface of the roller examined and mends fingered 
down if necessary. The lathe is again set in motion and the stone 
moved backward and forward in a regular manner across the roller 
until a good clean skin is shown on the surface. This should be secured 
in two or three minutes. The polisher should, in no instance, give 
extra polishing to the roller unless specially instructed. 
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Blotch. —To properly polish a blotch roller requires the utmost 
care. If the ground is well on the surface no stone should be passed 
over it. The ground should first be cleaned out with a scrubber, 
and if any particles of varnish .still remain in the bottom it may 
be necessary to use the wire card to remove them. “ Sours ” are 
brushed across the roller (as explained for peg roller), then a finger 
stone ustxl to polish away the ruling lines which are showing on the 
plain surface of the roller. When doing so caution must be exerci.sed 
to see that the poitit of the stone does not touch the surrfuinding 
ground. Should a blotch be slightly under the surface, or it is 
desired to have more “ top " on the ground, a Water o’ Ayr saddle 
stone well fitted to the round of the roller may be passed two or three 
times gently over the surface to procure the desired result. Hand¬ 
kerchief rollers invariably require more manipulation than garment 
rollers for finish polishing, owing to the border, gaw, and se vedge 
grounds sometimes,re(|uiring to be protected from the stone, and 
all or jiart of the filling dressed up with the finger stone. Again, 
with two. three, or more patterns on the roller and of different designs, 
each may require to be treated with a differently sized finger stone. 
Where a series of cross-over mill lines arc engraved thc.se require 
to have the “ burr " lernoved with the finger stone before a Hat stone 
can be applied. 

Each roller for finish pol shing that contains different characters 
of engraving should be well considered as to flu* most suitable methods 
to be adopted if the best results are to be obtained. With a little 
practice it i.s wonderful how sensitive the tips of the fingers become 
when grounds are touidied. If the st'cond and third fingers arc gently 
drawn over the surface at several places across the roller one can 
instantly tell if the engraving is of equal strength, or one part stronger 
than another. This method should be adopted ))revious to polishing 
on all rollers of a ground character. 
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ELECTRO PLATING OR DEPOSITING. 

Electro-plating.— Elc'ctro-platiiig is the art of roatiiig motals witli 
metals by means of eleetricity. ami is based n|)on tbe simple fact 
that a current of electrieitv tends to deeomposf a metallic solution 
into its constituents, depositing tlie metal upon the surface prepared 
to receive it. To plate is to perfectly cleanse a metallic surface and 
to deposit the metal thereon, so that it may inccu’ixirate it,self with 
the original surface, the result is that the article looks like eoj)per 
or whatever metal may be deposited upon it. 

The electro-coppering of iron shells in lieu of solid copper rollers 
for calico printing is no new invention. It is recorded that it was 
first tried in England in isrio, and again in IStii! further ex[)eriments 
were made, hut both proved failures. The Frenchmen again cxjieri- 
mented in 1872 and secured fairly good results. Since then it has 
been further improved, and is now less subject to irregularities, owing 
to the advanced knowledge of chemical manipulation and skill in 
guiding the electrical current. 

The Dynamo.—To obtain the necessary current a specially built 
dynamo is recpiired. A dynamo is not strictly a source of electricity. 
It is properly a converter of mechanical energy into the energy of 
electricity. It returns to us a large percentage of the force used in 
driving it. It returns, however, in the form of electricity. 

Dynamos, as ordinarily built, evolve high electromotive force. 
Machines intended for electro-plating are specially de.signed to evolve 
low electromotive force or current. In an ordinary electric-light 
dynamo the armature is composed of a large number of turns of fine 
copper wire. For electro-plating the armature is composed of a few 
turns of a very thick copper conductor. Hence an electric-light 
dynamo may evolve a pressure of many hundred volts, while one 
for electro-plating might evolve many hundred amperes. 

Volt. —The volt is the recognised unit of electromotive force — 
a unit of pressure -= to one cell of an ordinary galvanic battery. 

Ampere. —This means the current or rate of flow = a unit of 
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current, equivalent to the current which one volt of pressure will 
produce through one ohm of wire or resistance. 

Dynamos as now built are specified to be capable of exerting an 
electromotive force (pressure) of so many volts, and to yield a current 
of so many amperes at a certain given speed of rotation. 

Rlectricity has certain unvarying qualities— 

1st. The unique power of drawing or attracting atoms from a 
distance, 

2nd. It is practically instantaneous in action through a conductor 
at any distance. 

3rd. It has the ])ower of decomposing chemicals—'‘electrolysis. ’ 

The Acid Bath.—For the )iur))ose of depositing copper on iron 
.shells we have the large electrolytic l)alh, a chemical medium which 
is made up of ualir, suli)liuric acid, and sulphate of copper. The 
base ot till' ])lating l)ath .solutions is water comjmsed of two atoms 
of hydrogen and one atom of oxygen. .4s watei cannot readily be 
split up or decompo.sed by the action of the electrical current only, 
some substance of an alkaline or acid nature is added. 'The addition of 
this component apparently loo.sens or breaks up the eohe.sion w'hich 
Imkls the molecules of water in union. We thus have water with 
the luidition oi sulphurit^ acid (two atoms of hydrogen gas and one 
atom of oxygen gas plii.s two more atoms of hydrogen, one atom 
of Kulj)hur, and four atoms of oxygen). As sulphuric acid alone, cannot 
be readily decomposed by electrical action, it follows that if too great 
a proportion of acid is added to the water it w'ill tend to retard the 
electrical action. The pro))cr amount, therefore, of acid is that which 
will promote the most rapid decomposition of water under similar 
conditions of electrical action. 

In addition to thti water and sulphuric atud sulphate of copper 
is added, as it would not pay to make up the necessary solution by 
dissolving the anode until the bath reached the proper degree of 
metallic sulphate density. 

Sand Blast. —The importance of properly preparuig the shell for 
electro-deposition cannot be too carefully attended to. The surface 
must be chemically clean ; ordinary cleanliness is of no use whatever. 
Th? cause of most failures might be summed up in one w'ord, “ dirt.” 

The surface of the iron shell is thoroughly sand-blasted in a 
small room by a man wearing a dress after the manner of a deep-sea 
diver. An air pump is applied, which not only blows the coarse silver 
sand contained in a cistern through a hose at a pressure of 10 lbs. 
per square inch, but another tube also provides a supply of air into 
the helmet. This sand blast cleans the surface of the shell by taking 
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away any rust or corrosion in a manner not ol)taiiK‘(i by ai y other 
means. 

Cyanide Bath After tlie sand blast the shell is immediately 

placed in the cyanide of potassium liquor, the large iron tank being 
deep enough to completely immerse in a perpendicular manner the, 
largest shell. Previous to this the liejuor is heated by .steaih to from 
120° to 130° F. 

The air blast is turned on, which has the effect of blowing the 
liquor out of the small tank into the large one and raising the level 
of the litjuor in the large tank to the to|) of the roller. When the 
air blast is turned off the liquor again flows back into the small tank 
until it is on a level with what remains in the large one. It is advisable 
not to overheat the li((uor, as great evaporation will take ))lace and 
cause needle.ss expense in making u]) fresh liciuor aiid adding it to 
that contained in the tank. 

This not only eliemically cleans the shell, but. owing to the tank 
being surrounded with copper jdates and connected u|) to the dvnamo, 
a current of electricity is turned on which .sho.ild regi^tcr from 150 
to 200 ani|)eres on the meter, according to the size of the roller. In 
from ten to twenty minutes the shell should receive its preparatory 
and all-im])ortant. though slight, coating of copper. When taken 
out of the tank it is hosed down with clean water, and a blast of cold 
air blown inside the shell to thoroughly dry it. This is a detail, but 
found to be of great service in securing the gutta-iiercha cap at the 
end of the shell, and prevents the liiptor entering and destroying 
the bore by the action of the acid in the coppering bath. The wooden 
plug is hatnmered into the bore of the roller Hush with the end. and 
the gutta-jiercha ring heated and. by the weight of the shell, allowed 
to fix itself Hu,sh with the surface of the shell. These details, from 
the shell being taken out of the cyanide until ready to go into the 
copjiering or acid bath, should be done quickly to prevent, as far 
as possible, dust or anything coming into contact with the .shell 
that might impair the solidity of the coating of copper on the 
shell. 

Another pf)int. and worthy of special notice, is to connect the 
electrical cmriamt to the shell before it is dipped into the coppefing 
bath. This elimmates any chance of the acidify of the bath acting 
on the preparatory coating of copper which.it received while in the 
cyanide tank. 

The shell now in the coppering bath is called the cathode ” or 
negative pole. The copper plates suspended around the inside of 
the vats are called the ‘‘ anodes ” or positive poles. The anodes 
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are copper, a metal which can be attacked by, and unites with 
oxygen in its nascent state. 

As soon as the electrical connections are made two actions take 
place, the primary one is that of splitting up the acidulated water into 
its constituent gases. The union of these gases with the metal of 
the anode, and the reaction of this newly-formed compound on 
the acid in the water give rise to a salt or sulphate of the metal 
which composes the anode. The secondary action is the liberation 
of hydrogen at the cathode or shell, which takes place after the primary 
action and the reaction whicli follow.s it. 'Phis secondary action 
keeps up the acid strength of the bath. There is a loss of acid, how¬ 
ever, owing to some of it becoming decomposed, because, in practice 
small quantities of acid require to be added to the solution from 
time to time. It is of the utmost importance that the vats be fully 
supplied H ith anodes, otherwise the strength of the li(iuor will become 
impoverished. If this point is j)roperly attended to. sulphate of copj)er 
will seldom require to be added. 

Oxide of e()pj)er is now formed on the anodes, and, if deposited 
to a large extent, would stop the electrical action, owing to this oxide 
being a bad conductor, but by the electrical action sidphuric acid 
is also accumulated around the anodes and the oxide reacts on the 
sul))huric acid. The result of this reaction is the changing of places 
between the copper oxide and the hydrogen of the acid. It is forced 
out of the condiination forming the acid by the oxide of copper, and 
we have instead a salt of sul])hate of the metal forming the anode, 
which gradually dissolves in the bath. Two atoms of hydrogen have 
been displaced and replaced by an equal amount of metal in the 
form of an anode. This new compound is (mmjiosed of the metal 
of the anode together with sulphur and oxygen, and is in turn united 
with the acidulated water forming the bath. 

The cathode or roller being electrically connected aeds as a magnet 
and draws this dissolved metal which is in suspension, and gradually 
builds up solid coieper on the face of the roller. 

Amount of Deposition.— In the application of electrical energy 
to the deposition of metals, it is the action which is maintained that 
govdins the rate at which the metal is deposited. If the dynamo 
is working all right there should be little variation of the voltage 
from one unit of cathode surface relatively to the capacity of the 
vats or dynamo. 

The voltage should remain much the same, showing that the 
velocity with which the electrical action is going on is about the same 
at every point of each square foot of cathode surface exposed to the 



250 


CALICO ENGRAVING. 


action of the chemical agent. At the same time, when a series of 
vats are linked up they ought to be equally yoked, as far a.s possible, 
not as regards number of rollers, but so far as the area of square feet 
is concerned. For instance, one vat may contain six rollers, say, 
50 inches long by 1(< inches in circumference, which gives a surface 
of 3.3^ square feet. In another vat of (he same capacity might be 
placed four shells, two 50 inches long and 10 inches in circumference, 
and two 42 inches long and .‘{(i inches in eircumference, which gives 
an area of fully 32 square feet, thus equalising (he vats. Further, 
instead of running the vats light it is better to disconnect one of (he 
vats and keep the others full. More equal results will thus be obtained. 

The amount of deposition that should take ])lace can thus be 
simply calculated, and providing that evei'ylhing is in good working 
order, fair regularity can be maintained. Sujjposc that there were 
six vats (six rollers in each) about 20(* square feet of cathode surface, 
and it took 58 hours to copper them uj) (continuous running) with 13 
lbs. of copper on each shell, this would mean (hat 8 lbs. of eo])per was 
being deposited ])er hour. 

'I’o obtain this the meter would require to regi.ster 12 to 15 volts 
and- 5(K) to 5.50 ampeies. This (piantity of deposition could be increased 
to fully 9 lbs. per hour by keeping the amperage iqi to 050, and bring 
the rollers out in 52 hours; but u.sually the .shells thus taken out are 
much rougher on (he surface, and a proportion of these would require 
to be sent back to the vats after being turned oil' owing to the defects 
on the surface, such as numerous holes. It is, therefore, cheaper 
in the long run to secure good surfaces and have a smaller proportion 
sent back to the vats. 

Garment Shells. —The.se are of regular circumference—viz., 155;[ 
inches—and are coppered up to lOJ inches and finished (turned and 
polished) at Ki inches. The following table .shows the average amount 
of copper depi)sited in the vats and also left on when finished :— 
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These weights work out on an average of about ozs. of copper 
deposited per inch of length when in the vats, and when turned and 
polished about 2| ozs. per inch ; equal to about 1 lb. 8 ozs. per square 
foot of surface for the finished coat of copper. 

All iron shells re(juire to be weighed before being sand blasted, 
also after they come out of the vats to ascertain the gross weight 
of copper put on. and again when turned and polished in order to 
record the finished weight of copper. 

For electro rollers finished at 16 inches in eireumfereiicc. it will 
be observed that only |‘,t inch in the eircumfcren(W‘ is allowed between 
the iron shell and the fini.shed roller, which is equal to a skm of 
copper inch in thickness. This is co7isider(^d the minimum for 
safety when engraving. On this account the surface of the iron shells 
should not otily be true to the bore, but the turning lathe should 
also work in the same manner, otherwise a thinner coating of copper 
will be on one side,of the roller compared with the other, which is 
almost sure to end in one or other of the ftdlowing disasters :—That 
of the engraving getting etched through the copper into the iron, 
after all the labour of pentagraphing the design on the roller, or the 
coating of co))])er becoming so loose from the shell during the process 
of milling as to necessitate turning off and recoppering from the iron. 

Handkerchief Shells. —It is advisable to have the fiinshed coating 
of copper rather thicker for these than for garment rollers, owing 
to the engraving usually being .slightly deeper. The allowance of 
,'‘,r inch between the iron shell and the finished size for 16 inches in 
circumference works out about ,',y inch for every 5 inches in the cir¬ 
cumference, therefore when ordering handkerchief shells this deduction 
should be attended to ; it w ould also be well to kteep the finished 
size full, and to err on the safe .side by having a rather thicker coating 
of copper. 

Defective Coppering. —This term can be applied to various kinds 
of indifferent residts. 

1st. Rough coppering— i.e., showing " barnacles ” on the surface. 
This is generally accounted for by the density of the liquor being 
too strong, having an excess of sulphate of copper and .sulphuric 
acid, and if the liquor was “ twaddled ” it would be found to register 
too high. Excessive amperes also account for this, the electrical 
current being too strong and rollers ready for coming out of the vat 
too quick. 

2nd. (lopper bemg too crisp and brittle, a sure sign that sulphuric 
acid is much in excess. 

3rd. Spongy copper, the result of absence of sulphuric acid and 
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the consequent forming of an excess of oxide on the anodes. Rollers 
with this class of copper will usually be found to require too long 
a time in the vats owing to the oxide partially arresting the electrical 
current. 

4th. Formation of “ worms.” These are tail-shaped from | to 
2 inches long and partially embedded in the surface of the copper, 
with the result that when tlie roller is turned off it leaves a furrow 
which requires to be carefully mended ; otherwise the shallow part 
of the copper in the furrow will become detached and necessitate 
the (topper being turned down to the iron and the shell recoppered. 
These formations seldom occur, and only two or three on each roller. 
It is difficult to properly account for the cause of these, but it is pro¬ 
bably du(! to some " caddis ” or fluff getting into the vats, perhaps 
dro))ping from the roof and getting caught on to the .shell and a forma¬ 
tion of copper formed on it. 

Mending Electro Rollers. —(Ircater care requ^es to be exercised 
by the engraver in mending oi' ” f)lugging ” electro than solid eoj)per 
rollers. The most important point to attend to is to set- that small 
pieces are insert(‘d : conscipiently a shallower opening can be ?nado 
with the chisel, which would obviate the risk of going down to the 
iron. When the defect is of a long nature it is advisable to insert 
the pieces in an angle manner rather than to attempt to ” plug ” 
the defect lengthwise. 

Recoppering. —'Phis is the term employed when engraved electro 
rollers are about to be u.sed-for fresh engraving. 

The old pattern I'cquires to be turned <»ff in the same manner 
as for .solid rollers. The proee.ss strips oft’ about half the copper, 
which would th(“n leave too little copper on the shell to proceed with 
the engraving. 

The rolh^r thus requires to be again cojjpen'd up to the previous 
size. After turning oil', it is sand blasted and ])lac('d into the ((oppering 
vats without being subjected to the cyanide tank process, because 
there is still a skin of copper left on the shell. While sand blasting, 
less pressure will suffice. If the same pressure is used as in the case 
of the iron shell, it is liable to spring at some parts the very thin 
(ioating of copper which is still on the shell. The recoppering usJally 
takes about tw'o-thirds of the time originally required for coppering 
the iron shells, the recoppered sliell should be weighed in the same 
manner as explained for the iron shells. 

Economy in using Electro Rollers.— Regarding the question of 
economy in using electro rollers in place of solid copper, opinions 
differ. The initiatory cost is certainly miudi less, but if the cost of 
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recopperiiig each time the rollers are turned off (to admit of new 
engraving) is taken into consideration, and the expense of occasional 
failures when the engraving is well advanced, which requires to be done 
over again, as well as the roller turned down to the iron and coppered 
up, also the hand engraver taking a few hours longer when “ cutting ” 
a pattern, owing to all electro copper being softer and tougher than 
solid, there are certainly good grounds for many experienced men 
stating that if all these obstacle.s \s ere proj)eiiy accounted for there 
would be more economy in retaining solid rt)llers for all garment 
patterns, Imt adopting electro rollers for large liandkerchief work, 
owing to the enormous expense in j)iir(iiasing solid copper rollers 
for the.se. 
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OILS AND VARNISHES FOR GENERAL USE. 

Tallow.— Liil>riu:iiit> in cnimi'rtiwn with eiifinnini; purpose,- inav be 
varied aecordine to the ela,— ol woil; on winch thev are used. In 
the etcliintx room it is advl^al^le to ii.-e tallow instead of oil, in order 
to prevent any drops of the latter from tretlintr into the acid, or aeei- 
dentally eomiiiji into contact with an\ varnished surface, which 
would caus(‘ a defect at that portion, as it would immediately drop 
away the moment the roller was placed in the acid, leaviiif; the parts 
touched by the od exjiosed to the action of the acid. 

Lubricant.—For machine eneraviuy there is nothing to eipial 
a mi.xture of mustard and tallow as a lubricant for the pivots of the 
mill wlien running in the mill frame It is stiange that it not only 
keeps them cool, but forms a good skin on the iiivots, which is much 
to be desired. A cheap oil can be used for the wheels, but good clean 
oil is imperative when used on the surface of the mill. 

To lubricate all points of friction on the |)ontagraph machine 
tne finest .sperm oil ought to be used ■ this prevents any clogging 
taking place. A cheap oil is false economy, as it readily clogs owing 
to the absence of a i-otary motion by belt power. 

With the polishing and turning lathes a cheap oil can be used 
to advantage, owing to the speedy rotary motion causing a friction 
and preventing the oil from (Jogging, 

Oil tor Transparent Paper.—This is made horn bank post paper 
in sheets, and rendered transparent by rubbiTig the surface with 
a mixture of lioiled linseed oil and American turpentine in the pro¬ 
portion of three parts of the former to one of the latter, and the bottle 
well shaken. A sheet of good thick zinc is laid on a table and a'sheet 
of the paper laid on the top. A little of the oil is poured on the paper 
and well rubbed over the surface with a sponge. The sheet of paper 
is then turned over and more oil rubbed over the surface. It is then 
hung up with small hooks on a stout cord until dry, which u.sually 
takes three to four days. 

A special class of transparent, paper giving a more tran.sparent 
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and iiarder surface can f)e made from the same material and in the 
same manner with a mixture of four parts of copal varnish and one 
of tci ebene. This is more difficult to spread evenly over the surface, 
and greater caie rctpiires to be exercised to ensure that no creases 
arc made on (he paper, uhicli would destroy the flatness of the surface. 

Tlie paper treated in this way will be tliotoughly dry in one 
day. 

Wax for Hand Engraver.- 'I’his mixture is re(piired for the puri)ose 
of coating heavy cartridge pa|)er for full impressions from the roller, 
as also the transparent ])a|)er for lepeatinc sketches. It is made in 
the following manner 

Two and a half pounds of beeswax to 1 lb. of tallow is weighed 
out and ])laced in a pot o\cr a gas ring; when melted, about 2 ozs. 
of rosin may be added. It is (hen poured into paper tube.s about 
l.J inches in diameter, which form handy sticks for using the wax. 
To ensure it being slightly harder during summer a little le.ss tallow 
should be used. 

Wax for Clammers.—This is made after the .same manner as wax 
for the hand engraver, with equal proportions of beeswax and tallow. 
When melted 2 or 2 ozs. of pentagraph varnish is added, wdiicli colours 
it brown, and also acts as a resist to the acid when the wax is used 
on the surface of the mill. 

Rosin Varnish.—This varnish is used by skctchmakers. plate ■ 
cutters, and hand engravers for transferring imj)ressions. 

One lb. of rosin and T) gills of turpentine are placed in a pot, set 
on a ga.-i ring, and gently heated until the rosin is dissolved. More 
heat is applied and the ingredients boiled for five minutes, then jxnired 
into a jar 

Tn using the varitish it should become slightly tacky in about 
two minutes when spi-cad over the plate or i-ollcr. ft inclines to 
thicken after lying some time, but this can be rectified by adding 
more turpentine and shaking the mixture. 

Painting Zincs.—Oood clean No. 9 sheet zinc, s by 2 feet, is 
purchased, and (oated with white lead made up as follows :—] lb. of 
white lead, 1 oz. of tercbene, 1 oz. of boiled lin.secd oil, adding 
turjJentinc to the required consistency. 

I’o procure an extra smooth .surface it is usually poured on the 
sheet which lies at a slight angle against a board. 1'he excess paint 
runs into a conductor (tixed at an acute angle), and thence into another 
ves.sel. 

Another form of coathig the zinc, which has the advantage of 
being non-poisonous, is painting it with zinc white, but it does not 
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give the same body on the surface. The white lead method is, there¬ 
fore. still preferred. 

When file sheet is cut to the sizes required the surface is rubbed 
over with fine emery cloth, thus making it much smoother and 
sweeter tor tracing with the pencil in the opaque camera. 

Naphtha. - For use in the hand and die departments as a cleanser 
this is j)referred. Naj)htha is not only more economical, but also 
acts quicker, being more powerful than turpentine. 
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CHAPTER XXVII. 

NEWER DEVELOPMENTS OF ENGRAVING AND 
PRINTING. 

Hindrances to the Newer Methods. —Tlie development of new methods 
with a view to cheapen engraving and printing in the calico trade 
has been slow, not solely on the engraver’s account, but partly 
because of the fastidiousness of many mcrchant.s. 1’hey did not 
give the engravers any encouragement to persevere in their 
experimental endeavours, which wore first made (to the knowdedge 
of the writer) about twenty years ago, to place on the market not 
only a cheaper class of engraving, but also to get at methods of pro¬ 
ducing the engraving much quicker, diiese would have greatly 
assisted them in being able to *' market ” printed calico in less time 
than is done at jtresent. 

With the abnormal advance of photo-engraving for book and 
newspaper illustrations, it became more a])parent than ever that 
perseverance alone would break down this tinw'arranted prejudice. 

With that object in view various methods have more recently 
been experimented with. 

The greatest difficulty the engraver ha,s to contend with is the 
•comparatively coarse fabric to be })riiited upon compared with a 
emooth surface paper. Further, the exactitude demanded not only 
-of the joinings for the multitudinou.s repeats of many of tlie designs, 
but also the perfection of tlie equal strengtli demanded for each repeat 
or unit renders difficulties that are not easily overcome. 

“ Process ” Experiments. —The earliest attempts at '' process ” 
work were of a ))ictorial nature (say, the centre of a handkerchief) 
with a view to save the great amount of labour which such a design 
incurred when engraved by the hand method. 

Drawing and Transferring. —A sketch of the subject w'as drawn 
on transparent paper with a special lithographic ink, the surface 
of the roller perfectly cleansed, coated with a varnish, and, when 
dry, the sketch was .transferred (by rubbing the back of the paper) 
on the surface of the varnish. The roller w'as then warmed sufficiently 
to melt the transfer only, the surface was now rubbed over with 

17 
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turpentine applied with a piece of soft white cloth, which cleared 
the parts as drawn and left the surrounding surface still acid-proof. 

Etching.—Tlie roller now ready for the etching trough, nitric 
acid of moderate strength was first used to give a slight “ break ” 
or etch, and then })laced in a trough of iron perchloride solution to 
give the required depth to the engraving without etching the line 
too broad. 

'I’hc result of tliis method was very uncertain from various causes. 
If the drawing was unevcm or the sketch unevenly transferred, it 
reproduced the defect on tlie engraving. Again, if the roller was 
overheated the line ^ras unduly thickened, or if overwashed with 
turpentine the transfer was ruined. 

Xotwitlistanding all these risks many creditable jobs were pro¬ 
duced, and with essential parts being stopped out during the process 
of etching, and afterwards touched u]) with the graver, it saved a vast 
amount of time in liand engraving. 

Repeat Patterns.- A further develojuuent of these experiments 
led to tlie method of trc'ating rc])(\it jiatterns on garment i'ollor.«, 
by making a unit or one repeat in relief and cleliing tlie same on a 
piece of zinc, taking impressions therefrom and transferring them 
all over the roller. 

The chief ditticnilfy liei-e lay in getting all tlie ti-an.ster,s eijual in 
strength. 

Polytype. —To overcome this a miuhinc named the “polytype” 
was constructed and patented by the Messrs, Ker of the Process 
Thlgraving Company, Clasgow. 'Jiie various sketches or units are 
pitched after the manner of the present pentagra])li machine, which 
secures perfect register and types the transfers in lithograiihic fasliion 
to ensure equal transfers. 

To further improve the work ruled screens wore tried to cause 
a " hatching ” of the solid shapes, also a pin screen for (inil/re work. 
Again, a method of jilaciug in grounds for .solid shapes was found 
to give better results, this being an essential point for successful 
printing to prevent the colour from unduly flushing on the face of 
the cloth. 

With these improvements of detail, combined with the precision 
of the polytype macliine there is no reason to doubt that this method 
will yet have an important place in cheapening and producing quicker 
intaglio engraving for calico printing. This is found to withstand 
the most tear and wear and still allow the .same rollers to be used 
for the many varieties of processes which the cloth may be put through 
after printing. 
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Lithographic Printing on Cloth.— A newer method of printing on 
cloth by an entirely lithographic process, invented and patented by 
the Hayes (Universal) Printing and Machinery Company, Limited, 
has quite recently been introduced. 

The principle involved is that of printing lithographically upon 
the fabric with litho or oil colours and dispensing with the customary 
practice of “ fixing ” the colours after printing, which is essential 
when aniline or allied colours arc used. 

The actual process is continuous as in ordinary calico printing, 
but instead of ordinary copper rollers being employed for the impres¬ 
sing of the pattern the effects are obtained by the use of cojitinuous 
metal plates or tubes upon which the designs are “ transferred ” 
directly in the manner customary in ordinary “ lithographic ” printing 
on paper. 

It is claimed to be inmih cheaper, for as soon as an order is com¬ 
pleted from any given design the rollers can be cleaned and fresh 
patterns immediafbly transferred thereon. 

If a repeat order is booked the stock metal plate upon which 
the pattern was originally drawn is utilised and sufficient transfers 
made to cover the jicriphcry of the pattern roller. 'Phey are then 
patched upon a .sheet in .such a manner as to “ register ” one with 
the other, and to make a faultless joining, and afterw’ards transferred 
to the various printing rollers. 

Our practical readers will at once see that this system is limited 
to '■ print-on work.” 

With this lithographic process no details ,xre given as to the cost 
of producing the rollers ready for printnig, also how many pieces of 
cloth can be prmted from the rollers before the transfers require 
to be renewed. This is an important matter as regards expense, 
because we fear that even with the pressure necessary to transfer 
the ink to the rough surface of the cloth it will tend to gradually 
flatten and spread the transfer on the rollers, and, therefore, after 
a limited quantity of cloth is “ run off ” the printing at the finish 
will show heavier than that done on the first piece. 

Cost of Engraving per Piece Printed. —With ordinary calico rollers 
it«s no uncommon practice to print off GOO to 1,000 pieces each of 
30 yards before the intaglio engraving requires to be repaired, which 
■ can often be done at the cost of a few shillings (as explained in previous 
chapters), and in a short space of time rendering them as good as 
new. 

Suppose an ordinary two-colour pattern costs 50s. to engrave, 
it would, therefore, work out at an average of 2d. per piece if only 
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300 pieces were printed, and Id. per piece if 600 pieces were run off. 
It is further known that at many print works the cost for engraving 
runs out at an average of about Id. per piece of 30 yards. 

Even with the initiatory cost of electro rollers, and the subsequent 
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small cost for recoppering to engrave a fresh pattern on the rollers 
by the present method, the “ Hayes ” process must be extraordinarily 
cheap if the pattern rollers can be produced and kept in perfect working 
order at a lower cost than the examples mentioned. 
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The intaglio method of engraving is ideal for giving superpose 
effects by one colour falling on another, many a rich and pleasing 
effect of seven colours being produced from four rollers. 

Polymlll System.—With the adaptation of the “ polymill ” system 
on the poly type machine— i.e., engraving the die and raising the 
mill (as explained in Chapters XIV. and XVI.), then running on one 
repeat with the mill at the end of the roller, taking transfers there¬ 
from and repeating them across the roller in the polytype machine 
(to ensure perfect register), then etching to about the desired strength, 
and, finally, running the mill once through the engraving to make 
all repeats perfectly even—is an innovation which will cheapen the 
present most expensive but finest class of work suitable for cloth 
printing—viz., mill engraving. 

“ Claims.”—If the severe drian on the profits of the present 
methods of calico printing—viz., “ claims for allowances” which are 
made and granted^for the slightest blemish or so-called “ off shade ” 
in colour—were to some extent abolished, then a skilful and artistic, 
though worrying, trade would undoubtedly flourish by receiving its 
just reward in the shape of reasonable profits. 
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CITY AND GUaDS OF LONDON INSTITUTE. 


DEPARTMENT OF TECHNOLOOY. 


KNCIIAVINO l'0]l CALICXJ 1>RTNTIN(!. 


FIN A L EX A MINA TION. 


Thnr.'-datj, %id May, 15)]2. 

1. (a) lirifHy ilesc-ribi- ii practicable design, {h) (dvc srUmg of tlic 4, 7, U inns? showing 

lepcat. (c) wlial class of work shoiibl Itc dutu" by mill and by poiilagrapli. 

{d) <!ivc L*x.anipl(} of a bandkcrcbu'f plan, with rcgisiers marked on same. p2’) 
marks.) 

• 

2. (f/) What class of work is most suitable for band work*-’ (/<) Describe a design most 

snilablo for photography, (c) Stale the. clicnncals gcnorally used in photography, 
and the use ol (‘uch. Pitk} 

o. (a) Under what conditions can allowances be dispensed with in zinc cutting (name 
colourings)'' [It] Nhme allowanccg for the various styles of work, (c) Give the 
hundredth })artR in the vanoiiH allowance gravers, (f/) What is meant \>y ^'hgging, 
and w’lien is it applied *' (2.").) 

4. (<i) Whit style of peiitagrapb machine is best adajited tor hamlkcrchief work? (//) 

Name a few of the grounds generally used m part etching, also the finishing ground 
for same, (e) What is the ohjeet of part etching? (2(k) 

5. (n) Describe the methods, taken in order, of facdiiating stippling. {I>) What effect 

would cbocolatc stipple have falling on yellow, al.so red falling on green? (c) 
Dcsenhe setting out roller. (2o.) 

6. {a) Name and state tlie advantages of an acid tliat lias heen much used of late for 

etching. {}>) What pins are generally used for traver.se work ? (c) What aciils are 
UB«. J in otchiiig dies ? (d) Describe the raising of punch shapes, etc. (20.) 

7. (a) Name the metals generally used in die.s nnd nulls, (h) Describe the raising of mills 

and the process of casediardciiiiig. (c) What is meant by resinking, and wb^at is the 
nature of the woik that requiies tliis ireatmeiil? (30.) 

8. (a) Arrange gearing for slash line, 1 in. in 30 ins., also 2^ ins. in 36 ins. {h) What 

styles <jf work are done by sjiiral motion? (c) What styles are done by bumping ? 

(m) 

9. (a) What were the earlier methods of applying varnish to the roller? {h) Name the 

various ingredients and tlie j roportions used in making varnish. (25.) 

10. DoBcnbe («) the mending of a cut on a roller, and (h) the treatment of a sink, (c) 

Name the various stones used in polishing, ami state in what relation they are 
used. (30.) 

11. Briefly describe the method of (a) hand and machine impressioning, (//) preparing 

the cloth, (c) Name one or two compound colours and the shade they produce. 

( 25 .) 

12. (cr) What are the principal items to be considered in making up the cost of a job? 

(6) What oncost would you reckon on ? (25.) 
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THE ROYAL TECHNICAL COLLEGE, GLASGOW. 


OKl'ARTMENT OF TECHNICAL CHEMISTRY. 


ENGRAVING FOR CALICO PRINTING. 


FINAL KXAMINA TION. 


\htl Aprils 1913. • 7.15 to 9.15 

(•S’ercn questions only to be answered. Nos. 4, 7, and 8 must be attempted.) 

1. Explain how a roller tliat is outlined by the hand engraver would be ruled for the 

blotch, painted, and etched. 

2. JShow skeleton plan of tliree patterns on the roller—double hem. 

3. .Suppo.se you had four classe.s of engraving—pentagraph, hand, process, and mill— 

explain liow you would grade them as regards quality, also state reasons why. 

4. With the sprig supplied, show it set as a 2-and-2 row (French mix), also set as 3 

positions in width, step i. 

5. Explain how a new graver (say a No. 4 single point) would bo prejiarod ready for 

working by the hand engraver. 

6. Describe briefly the construction of the ojMwjue camera, also how it is used. 

7. The cutting of cloth supplied was engraved by mill (ponta-die). Briefly explain how 

this would be accomplished, including clamming and machining. 

8. The engraving on a handkerchief roller is found to be worn down, and some cross-over 

lines liadly dipped in the printing. Explain how this roller would be repaired. 

9. Briefly describe the construction of the flat table pentagraph machine, and state how 

the reducing motions are obtained. 

10. Explain how the following tools are used : —Sketchniaker’s iJ^th part scale, plate- 
cutter’s drill bits, and hand-engraver’s drag. 
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THE ROYAL TECHNICAL COLLEGE, GLASGOW. 


DEPARTMENT OF TECHNICAL CHEMISTRY. 


ENGRAVING FOR CALICO PRINTING. 


FINAL EXAMINATION. 


A^yri/, 1912. 7 to 9.30 pm. 

{Seven questions only to be answered. Nos. 3 and 9 must be attempted.) 

1. Dosorilio how a garment roller is “ turned,” polished and varnished for the Pentagraph 

Machine. 

2. Briefly describe the construction of the Mill Engraving Machine. 

3. Show sotting of sprig “ tossed ” on a four-diamond pin, also the same sprig “ tossed ” 

on a four-on angle sotting. 

4. Explain how the following tools are used in eonnection with Hand Engraving:— 

Chisels, drag, traverse pins and stipple punch. 

5. Explain briefly how a design is photographed on to the plate direct. (Name chemicals 

only ; no quantities need be stated.) 

6. Describe how tracing, also grounding, is accomplished in the Cradle Pentagraph 

Machine. 

7. The cutting of cloth supplied is supposed to bo engraved. Explain how the rollers are 

impressioned to show the finished work. 

8. Desciibe how a mill is “ clammed ” from a round die, also a flat die, and afterwards 

case-hardened. 

9. Describe how a fine pentagraph engraving (garment roller) is etched W'ith the following 

grounds Part etch 12 ground, fine ground 28, and shade effect 86 lines to the inch. 

10. In what manner does a die-maker cut tlirough a ground on the die after etching? 

State what precautions can be taken to ensure that it is all slightly under the 
surface. 

11. Explain why different allowances are placed between colours in plate cutting, and name 
• the gravers used for, say, fine garment allowances, also coarse handkerchief work, 

each at five and three enlargement. 
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A 

Acid bath, 247. 

,, Nitric, 205 

Adjusting travel of iientagi’a|)h machines, 70, 

ftfi. 

Adjustment of teeth, 105. 

All-over arrangements, 40. 

Allowance (stentering), 78 
Allowam es, 01, 104 
Amount ot deposition, 240. 

Ampere, 240 

Aaphaltnin, 224. • 

Avoiding .smk.s, 1S2 


B 

Bai-xncI': arm, 07. 

Luiuge, 80. 

Bath or fill-in varmsh, 22(i 
Bar, Heversiiig travel ot, 77 
Bars (openiim out), 07. 

., Overloading the, 85. 

„ (spill), 00 
Bath, Acid, 247 
,, (lyftiiidc, 248 
Bees wax, 224. 

Black pitch, 224. 

Blotch, Etching a, 2n7. 

„ Polishing a, 245. 

„ or ruling varnish, 220 
Bow drill (Diemaker's), 140 
Bows, Spring, 0. 

Boxing, 183 
Brackets for lover.s, 100 
Brush, Cleanin ' the, 12. 
Brushes, Sable-hair, 0. 
Burgundy, 224 
Burnisher, 9, 111. 

Burnishing, 135. 

f, rollers, 238. 

Burr oil the roller, 181. 


C 

Calico designing, 0. 

„ printing, Difficulties in, 5. 
Camera, Opaque, 13. 

Canting the mill, 181. 


I Case-hardening, 166. 

I „ Oil for, 167. 

I Cashmere work, 19. 

; Chemicals, 41. 
j Child /, designs, 71, 231. 

' ('hi.selling, 133, 142. 
t Chisels, Cround, 156. 
i „ (Mending), 111. 
j Claims. 201 
t Clamming, H»7. 

' ('lotli tor impressions, 227. 

: Collars, 00, 01. 

Colour combinations, Harmony in, 233 
; „ filters, 44 

,, Purpose of, 232. 
saiKH'i's, 0. 
scheme, 10 
Theory of, 232 

Coloured pigments, Mixture ot, 232. 
Colours, Mixing, tor impressions, 230. 
Combing, 120 
('ornpasses, Steel, 0. 

Copja-ring, Defective, 251. 

Coiners (setting off), 48. 

C(»st of engraving jier piece printed, 250. 
Counter sinks, l.>9. 

Covering, 182. 

„ Para-dcop, 222. 

Covers, 180 

(Vadle pontagraph machine, 73. 

Crei )0 e'oth, 201. 

('retmine designs, 123. 

Cross-over work, 103. 

Curtain designs, 123. 

Cutting and damping the cloth, 227. 

., (single and two-point), 03. 
steel, 153. 

Cyanide bath, 248. 

Cylinder, Boro of, 235. 

,, printing, 4. 

Cylinders, {3rcumfcrenco of, 12. 

,, Feather in, 235. 

„ Making of, 235 

,, Turning off, 235. 


D 

Damping the cloth, 227. 
Dauber, 214. 

Defective coppering, 251. 
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INDEX. 


Defects m varnishing, 215. 
Depositing, 187, 246. 

Imposition, Amount of, 249. 
Design, Sprig, 14. 

Designing, Calico, 6. 

Designs (Chintz), 71. 

„ Cretonne, 123. 

„ Curtain, 123. 
Developing, 39. 

Diagonal work, Gearing for, 198. 
Diamond points, 81. 

Dio block, 141. 

„ pontagraph machine, 101. 

„ Polishing the, 164. 

„ rest, 150. 

„ Shaping the, 163. 

„ Sizing the, 162. 

Dies, Etching, 105. 

„ Elat, 164. 

„ (varnishing), 104. 
Diemaker’s bow drill, 149. 

„ outfit, 148, 

„ V, 149. 

Diemaking, 140. 

Dipping the die, 166. 

Discharge and resist .style.s, 70 
Dividers, 9, 10 
Division lines, 48. 

„ wheels, 89, 97, 190. 
Drag, 113. 

Dragging, 134. 

Draw point, 0. 

Drawing, Hints on, 7. 117. 

„ pins, 9. 

„ and transferring, 257. 

Drill bits, (>4. 

„ Finger, 150. 

„ Mechanical, 144. 

„ Step. 150. 

Drying off the roller, 241. 
Duplex engraving, 100. 

Dynamo, 246. 


E 


Earliest methods. 3. 

Eccentric work, 189. 

Economy in using electro rollers, 252 
„ (penta-dio work), 104 

Effects, Fali-on, 135. 

„ Superpose, 7. 

„ Various, 146. 

Electro-plating, 246. 

Electro rollers, Mending, 252. 
Embossing, 199. 

Emulsion, 39, 41. 

Engraving (duplex), 100. 

„ for cloth printing, 2. 

Hand, 122. 

Handkerchief, 45. 


Engraving (Origlfa^f), 1. 

„ process, 5. 

„ Sixteenth century, 2. 

Enlargements, 12. 

Enlarging, 42. 

Erasing sinks, 182. 

Etching, 206, 207, 209, 210, 268. 

„ dies, 105. 

., Mishaps in, 209. 

,, Perfection in, 220. 

I ,, repairs, 222. 

I ,, temperature of workshop, 2C^. 

' Examination pa|>ers, 263-267. 

I Examining rollcr.s, 134. 


F 


I Fall-on effects, 135. 
j Figure work, 121 
; Files, 112. 
j Filliiig-in, 65. 
j „ rollers, JIT) 
t Filters, 44. 

I Finger drill, 150 
I ,, shines, 243 
I Fixing, 39. 

' Flat dies, 164. 
j ,, press, 3 

I table j)entagraph machine, 93. 

' „ „ „ (framewo 

95 

; Flour paste, 231 
French tracing paper, 123 


G 


! Garment design.s. 9, 23. 

, Gearmg for diagonal work, 198. 

: Geometry, 0. 

' Gerinini.ser, 111. 

! Glass, 202 

„ Magnifying, 9. 

Gradation of lines, 68. 

Graver (grmding), 108. 

„ Manipulating the, 118. 

„ Tempering the, 107. 

Gravers, 107. 

„ (handles), 108. 

„ (setting in the handle), 109. 

„ (single), 68, 109, 128. 

„ (two-point), 68, 109, 128. 

(whetting), 109. 
id chisels, 1^. 

plates, 84, 98. 
ids, 60, 63, 86. 
for dies, 141. 

Euling, 136. 
under the surface, 208. 
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the, 


Maonipying glass, 9. 

I Mandrel, Adjusting the, 76. 
rack, 92. 

„ Setting roller on, 178. 

Mangling impressions, 230. 

Manipulating the graver, 118. 

Marking on, 173, 178. 

Measuring, 03 

' M (iiMjih scale), 11. 

,, for repeats, 12 

: Mechanical drill, 144. 

Mending, 132 

„ chisels, III. 

„ eji'ctro rollers, 252. 

Method of tracing, 13, 

Met hods, I’jariie.st, 3. 

Micrometer. 8t). 

Mill engra\ing machine, Introduction of, 4, 
Iron, 104 

,, machine engraving, 175. 

,, marks, 182 
„ Pairing the, 171, 175. 

liaising the, 170 
,, lolhms, Covi'nng, 182. 

„ Smug th<‘, 178 
Squaring the, 178 
Mills, '• Lumpy,” 181. 

„ llouglnng. Hit*. 

Well-si/.cd, 179. 

Misfit, 128 

Mishaps in etching, 2(l!f 

Mixing colours for impressions, 230. 

Mixture of colouied pigments, 232. 

Mocks, IH5 


Ouides (sketches), 122. 
Gum-mastio, 224. 


H 

Hammer, IlO, 121. 

Hand engraver’s outfit. 111. 

„ engraving, 122. 

„ Impressioning by, 227. 
Handkerchiefs, 45. 

Handles for gravers, 108. 

Hardening punches, 160. 

Harmony in colour combinations, 233. 
Hem (single), 50. 

„ (double), 50. 

Hindrances to the newer methods, 257. 
Hints on drawing, 7 
Holding the hammer, 121. 

punch, 119. 

Hollow or saddle stone, 243. 
Honeycombs, 20. 

Hydrometer, 205 


1 

Inoents, 01. 

Impressioning the finished work, 227 
by the machine, 230 
Iinjirc.ssions, Mangling and trimming 
230 

,, (wax), ]2(i. 

Iron mill, HU. 

,, })crchlorido, 200 


K 

Kakuas. Large, 137. 
Knurling tools, 115. 


L 

Leather, 2ti2. 

Leaves, Shape of, 10. 

Lenses, 41 

Letterpress printing, 1. 

Lfli/ers (close-set), 81. 

,, (flat table), 97. 

Setting the, 79. 

„ Weighing the, 80. 

,, (wide set), 81. 

Light and shade from lines, 121. 
L^s, 183. 

Lithographio printing on cloth, 269. 

„ transfer, 123. 
Lubricant, 254. 

Lumpy *’ mills, 181. 


N 


N U’llTHA, 2.50 
Nitric acid, 205. 


0 


I Oir. for ense-hardeuing. 107. 

! „ for tran.sparent paper, 254. 

' Oil-paper sketch, 122. 

Oilstone, 109. 

Old dies and mills, Ile-using, 167. 

„ „ Softening, 167. 

Ombre effects, 143. 

On6-hundredth part scale, 11. 
Opaque camera, 13. 

Opening out bars, 97. 

Origin of engraving, 1. 

Outfit (hand engraver’s), 111. 
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P 


Packing tho plate, 76. 

Pads, 189. 

Painting, 220. 

„ zincs, 255. 

Paper, 201. 

„ Stainers, 138. 

Para-deep covering, 222. 

Parallel rule, 11 
Paring the mill, 171. 

Paste, Flour, 231. 

„ printing, 71. 

Peg roller, 244. 

Pencils, 11 
Pens, Kiiliiig, 10. 

Pcnta-di(‘ ])lates, 72. 

Pcntagrapli engraving, Defects in, 87. 

„ machine (cradle), 73 
„ „ „ (die), 101, 103 

.. „ (flat table), 93 

,, M „ introduction of, 

5. 

,, varnish, 225 
Perfection in etching, 220. 

Perrotine, 3 

Photogra])hy, 2, 38, 71, 124. 

Picking, 131 
l^in effects, 130. 

„ rings, 158 
„ whetter, 113 
„ work, 142, 

Pins, Drawing, 9. 

„ (.single), 112, 150. 

„ Traverse, 113, 156. 

Pitching, 83. 

Pivots on die, 164 
„ (welding), 162. 

Plans (handkerchiefs), 47, 49. 

Plate-cutter’s scalc.s, 66, 67. 

Plate-cutting, 59. 

Plate, Squaring the, 79. 

Plates (ground), 84, 98. 

„ /inc, 11 
Points (diamond), 81. 

„ to bo observed, 16, 119. 

„ (traverse), 66. 

Polishing finish, 243 
„ refuse, 243. 

„ rollers, 239, 242. 

„ stones, 242. 

„ the die, 164. 

Polymill system, 261. 

Polytype, *258. 

Preparing the round die, 162. 

Press (flat), 3 
Pressure, 184 
Primary colours, 233. 

Printing (cylinder), 4. 

,, Letterpress, 1. 

„ on cloth. Lithographic, 259. 

Printworks, First, in Britain, 3. 


Process engraving, 5, 257. 

„ experiments, 257. 

Proof, 126. 

Proving or testing the fit, 127. 
Punch, Holding the, 120. 

Punches for punching machine, 159. 
„ (hardening), 160. 

,, Reading of, 159. 

,, (shop), 114. 

„ Stippling, 157. 

,, (tempering), 161. 
Puncli-making, 152. 

Punch-maker’s block, 152. 

Purpose of colour, 232. 


Q 

Qu.^litiks of tlu' primary colours, 233 
„ secondary colours, 233. 

K 

R.\isinu the mill. 170, 173. 

Reading of punches, 1.59. 

Keciiies, 225 
Recoppenng, 252 
Reducing, 42. 

Refuse, Polishing, 243. 

Registers, 48 
Relief engraving, I9f> 

: Repairs, (’ovenng, 222. 

„ Etching, 222 
. Rc]K‘ats, Mea.suring for, 12. 

I Repressing, 172 
Resin, 225. 

„ varnish, 255. 

Rosinkiiig, 172 
Reversing the engraving, 77. 

,, travel of bar, 77. 

Ribbon rollers. 4. 

Rings, 64 
„ Pin, 158 

j ., Single-edged, 155. 

I „ Thick-edged, 155 

I Rocking, 184 
I Roller stejis, 116 
Rollers, “ Barred,” 242. 

: Burnishing, 238. 

I „ Drying off the, 241. 

1 „ Examining, 134. 

I „ (placing in machine), 97. 

j „ Polishing, 239. 

! „ Scouring the, 241. 

! „ Setting out, 124. 

„ Sizing, 238, 240 
„ Spindling, 88, 97. 
i „ Stamping the, 236. 

' „ Turning off, 236. 

Rosettes, 18. 

Roughing mills, 169. 

Round die, Preparing the, 162. 
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EuU, Paralki, 11. 

Ruling, 21. 

„ grounds, 136. 

,, machine, 216. 

„ mill, Setting the, 216. 
„ pens, 10. 

Rulings, Several, 219. 

“Run outs,” 219. 


S 


Stagger, 219. 

Stamping the rollers, 236. 
Steel compasses, 9. 

„ for punches, 153. 
Stentering allowance, 78. 
Steps (roller), 116. 

Stipple punches, 157. 
Stippling, 129. 

Stones, Polishing, 242. 
Stops, 42. 

Straight edges, 11, 112 
„ round work, 179. 
Superpose effects, 7 


Sable-hair brushes, 9. 

Saddle, 173. 

„ stone, 243. 

Sand blast, 247. 

Sandstone, 242. 

Sarric (patterns), 56. 

Sauc' rs (colour), 9. 

Saves, 61, 70. 

Scale, Ono-hundredth part, 11 
Scales (plate cutters), (HI, 67. 

Scouring the I’olier, 241.^ 

Secondary colours, 233. 

Setting grav<‘r in handle, 109 
hoops, 90, 91. 

.. the le\er.s, 79. 

„ out rollers, 124. 

,, the ruling mill, 216. 

Setting-out apparatus, 88. 

„ the die, 141. 

Settings, 23 
Several rulings, 219 
Shade-luie effects. 135. 

Shape 0 ^ leaves, 16 
ShajK's, V^arious, 158. 

Shaping the die, 163 
Shells, 250. 

Single-edgcd rings, 155. 

Single })in8, 156. 

Sinks, 182. 

Sizing the die, 162 
„ the mill, 178. 

„ the roller, 238, 240. 

Sketch (oil-paper), 122. 

Sketches or guides, 122. 

„ Transferring, 125 
Sketchmaking. 9. 

Slash, 45, 76, 96, 124, 181, 195, 19(;. 

Snags, 148, 166, 174. ! 

Softening steel, 153 
Smndling rollers, 88, 97. 

Spiral work, 186, 191. 

Split bars, 96 
“ Splitting ” (lines), 69. 

Spots, 154. 

Sprig design, 14. 

Spring bows, 9. 

„ dividers, 9. 

Squaring the mill, 198. 

, the travel of ponta-die machine, 
102 . 


T 


Tallow, 254. 

“ Tears ” while polishing, 242. 
Teeth, Adjustment of, 105 
Tein]>erature of workshop, 209. 
TonifK^ring the graver, 107 
Tempering punchc.s, 161 
Tertiary colours, 233 
Testing the fit, 127. 

Theory of colour, 232. 

, Thick-edged rings, 155. 

Toby, 3. 

Tools for calico engravers, 107. 
Tracer arms. Changing the, 77. 
Tracing, Method ot, 13, 83, 104. 

paper (French), 123. 
Transfer (lithographic), 123 
Transferring full impressions, 126. 

„ litho impressions, 127. 

„ sketches, 125 

Travel, Adjusting the, 76, 96. 

„ (squaring the), 102. 

Traverse pins, 113, 156. 

,, points, 66. 

„ work, 105, 147, 186. 

„ ,, Marking-on for, 17.3 

Trougdis, 206, 213. 

Turning off copper rollers, 235. 

„ tools, 238 
Two designs on roller, 180. 


V 


Vauioils effects, 146 
Varnish, Covering, 22C. 

„ (paint), 226. 

„ Pontagraph, 225. 
„ Resin, 255 
Varnishes, 224. 
Varnishing, 214. 

„ Dies, 104. 

„ machine, 213. 

Velvets, 199. 

Volt, 246 
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W 

Washwo^jit trough*, 213. 

“ Water o' Ayr ” stone, 243. 
Wax for olammers, 265. 

„ for hand engravers, 235. 
„ impressions, 126. 
Weighing levers, 80. 

Welding pivots, 162. 

Wheel gearing, 191. 

Wheeling, 134 
Whetting the graver, 109. 


[Wire card. 111. 
j „ reel, 112, 
j Wobble on the-mill, 181, 


Z 

ZEPHyn or mild effects, 188. 
Zigs, 66. 

Zino cutting, 59. 

„ plates (colouring), 11. 
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